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AST winter, within ten days, I oper- 
| ated on 3 desperately ill patients. 
The first was a man with acute 
appendicitis who had been treated medi- 
cally for two days. The second was a 
woman with obstructive malignancy of 
the colon who had been treated for con- 
stipation and indigestion for three years. 
The third patient, also a woman, presented 
a necrotic bowel following intussusception 
and had been treated by colonic irrigations 
for a week. They all died, and they were 
all, naturally, charged against me as 
surgical deaths. I have no doubt that in 
each instance, had my course been differ- 
ent, the outcome might have been happier, 
but, and this is the crux of the situation, 
in each instance I saw the patient only 
after medical treatment had failed to 
effect a cure. 

These are extreme instances, I grant 
you, or rather the sum of them is extreme; 
yet every practicing surgeon is confronted 
again and again with the same problem. 
A hundred years ago perhaps there might 
have been some excuse for it, for medicine 
and surgery had not yet fully emerged 
from the blight of the great medieval 
schism. You know how these two great 
branches of medical science, unified under 
Hippocrates, our common father, were 
separated from each other in the thirteenth 
century by the Papal Bull which forbade 
the monks, the physicians of the day, 
to participate in the shedding of blood, 


OF PHYSICIANS AND SURGEONS AND THEIR 
MUTUAL RELATIONS* 


UrBAN MaAgs, M.D. 


NEW ORLEANS, LA. 


and which left surgery a separate and 
inferior branch of medicine until, to quote 
Cushing, it climbed into some measure of 
professional and social esteem by way of 
the barberpole. Until very recent times 
the surgeon’s lot was not an enviable one. 
He was a mechanic and nothing more. 
He did his cutting at the instigation and 
under the actual direction of the physician 
who had called him in, and often he was 
not even permitted to be present at the 
consultation which determined whether 
or not his services would be needed. 

Of course he is no longer the stepchild 
of medicine. He is true son in his father’s 
house. But at that, the old ideas persist, 
the middle wall of partition is not yet 
broken down, and medicine and surgery 
are still covertly if not overtly hostile to 
each other. Yet they are not separate 
branches of medicine. They are not sub- 
stitutes for each other. Rather, each is 
the complement of the other, and except 
in the matter of actual therapeutics their 
paths should not diverge. Medicine may be 
an abstract art and surgery a concrete one, 
but their aims are and should be the same, 
and, as Royster shrewdly says, the busi- 
ness of the physician should be to cure 
the patient, not to parcel him out. 

The surgeon very often does not have a 
fair deal in the matter of treatment, not 
to speak of diagnosis, and I do not make 
that statement because surgery happens 
to be my specialty. It cannot be denied 
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that probably go per cent of all surgical 
conditions are seen first by the family 
doctor, the general practitioner, the inter- 
nist, or whatever you may choose to call 
him, and that the surgeon is usually a 
consultant, and a late consultant at that. 
It is the medical man who sees and evalu- 
ates the inaugural symptoms of disease, 
and who, when medical treatment has 
failed, calls in the surgeon to do a purely 
mechanical job and, in a _ regrettable 
number of instances, to sign the death 
certificate. The surgeon, do not misunder- 
stand me, is not free from blame. He 
hesitates and temporizes quite as often, 
proportionately, and quite as disastrously 
as his medical confrére. But his chances 
of error are fewer because in the majority 
of cases he is in only at the end, is in, often, 
literally only at the death. 

Why the internist should dread surgery, 
if not the surgeon, it is hard to say, but 
it is an undeniable fact that he does. I 
am not now referring to that very small 
proportion of medical men who are wilfully 
dishonest, who falsify postoperative mor- 
talities and multiply operative failures, 
who divert their patients from the surgery 
they often urgently need with the story 
of its risks and its poor results. These 
gentry exist, though fortunately for the 
credit of our profession they are few. 
But I have reference to the well-trained, 
scholarly, competent, honorable medical 
men who, in spite of their training and 
their experience, simply will not regard 
surgery as a branch of therapeutics, who 
persist in regarding it as a last resort, 
a method of treatment only slightly less 
dangerous than the disease itself, and 
therefore not to be considered seriously 
until death threatens or life becomes 
intolerable without it. That point of view 
clearly is responsible for many of the 
disasters and many of the failures of 
surgery. Of course there are some things 
which surgery cannot do; like old Sir 
Thomas Browne, “‘I am not only ashamed 
but heartily sorry that besides death 
there be diseases incurable” and I would 
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not have you think that mere cooperation 
between physician and surgeon will bring 
about a medical utopia in which there 
shall be no more death. But I would plead 
for a closer liaison between them, and 
particularly for an earlier liaison. 

This is especially true in the matter of 
diagnosis. Some diseases are frankly medi- 
cal, others are frankly surgical from the 
outset, but there still remains a very large 
proportion of diseases which are frank- 
ly neither, but which may be either or 
may be both, and which, for their care 
and cure, demand equally the resources 
and the skill of both medical man and 
surgeon. Surely the surgeon has as much 
right to share in the study of such patients 
as the medical man has. A sheaf of reports 
may save him effort, but nothing can take 
the place for him of personal bedside 
observation, particularly in conditions in 
which the findings change from day to 
day and hour to hour. In the matter of 
laboratory studies I do not think the 
surgeon has entangled himself quite as 
deeply as the medical man has, and for 
myself, I plead guilty of belonging to 
that old school, now rapidly disappearing, 
I fear, which believes that the sole purpose 
of the laboratory is “‘to increase the 
accuracy of a clinical opinion,” the opinion 
being based, of course, upon clinical 
observation and clinical experience and 
not upon mere guesswork. 

Another consideration is the matter of 
treatment prior to diagnosis. Later I shall 
take up this subject in reference to 
special diseases, just here I would simply 
point out that the treatment of symptoms 
instead of the treatment of the essential 
pathology which is responsible for them, 
while it is a regrettable necessity in a 
certain proportion of cases, a certain 
very small proportion, is, as a general 
thing, a procedure heartily to be con- 
demned. In the first place, it is seldom 
of more than passing benefit; in the second 
place, it means the loss of valuable time; 
in the third place, it may do actual harm. 
There is both a science and an art of 
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medicine, and while it is the art of meeicine 
which cures the patient, it is the science of 
medicine which makes the art possible. 

It is difficult to conceive of any medical 
disease which may not present either an 
inherent or an intercurrent surgical factor, 
and in exactly the same way it is impossible 
to conceive of any surgical disease which 
may not present a medical factor. The 
chest cavity, for instance, was long con- 
sidered a surgical noli me tangere, but 
consider the advances recently made in the 
treatment of chest conditions, advances 
which are in large part due to the investi- 
gations of the members of the American 
Association of Thoracic Surgeons and 
which disprove for the hundredth odd time 
Erichsen’s remark of seventy-five years 
ago, “Surgery is at its zenith and no 
further advances in it are possible.” 
Extrapleural thoracoplasty yields a fair 
measure of success in diseases formerly 
considered strictly medical. Graham has 
devised the operation of lobectomy, appli- 
cable to the occasional case of localized 
bronchiectasis. Claude Beck has recently 
suggested pericardiectomy for Pick’s dis- 
ease, and Trendelenburg’s operation for 
pulmonary embolism has been simplified 
and given a wider application, notably by 
Prof. Nystrom of Sweden. Cutler has done 
brilliant cardiac surgery for mitral stenosis. 
Coffey and Browne have advised the 
treatment of angina pectoris by sym- 
pathectomy. Phrenico-exairesis has been 
suggested for tuberculosis and similar 
lung conditions, and tuberculosis of the 
unilateral type is arrested in the majority 
of cases by putting the affected part at 
rest by artificial pneumothorax. Pneu- 
monia is a distinctly medical disease, 
but once the crisis has occurred, if fever 
persists, then the surgeon had best be 
summoned promptly, for empyema _ is 
undoubtedly a complication and the sooner 
that fact is recognized and surgical inter- 
vention instituted, the shorter will be the 
morbidity and the less the mortality. 

These chest conditions furnish a partic- 
ularly good example of the point I have 
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been trying to make, for chest couditions 
are traditionally the domain of the medical 
man. Yet I am sure you will agree that 
every one of the diseases I have named 
could, in selected cases, be benefited by 
surgical intervention. On the other hand, 
the type of case for surgery, the time of 
intervention, and to some extent the 
degree, can best be decided upon by the 
internist. Auscultation and percussion of 
the chest cavity require a high degree of 
skill, and the surgeon lacks practice in 
them and is correspondingly inexpert. 
There should be no hasty resort to surgery, 
for the chest has a recognized ability 
to tolerate large accumulations and a 
recognized immunity to infection, but it is 
likewise a mistake to defer measures of 
relief until respiration is embarrassed 
and the heart is displaced. Surgery of the 
chest, by the way, furnishes a very excel- 
lent illustration of the need of surgery 
and medicine for each other. It was 
Murphy the surgeon who first thought of 
putting the affected lung at rest, but, as 
Cushing has pointed out, it was Jacobaeus 
the physician who conceived the intra- 
thoracic separation of pleural adhesions 
and so completed the operation. 

Diabetic surgery is another particularly 
shining example of the cooperation for 
which I am pleading. Formerly it carried 
a mortality which ranged, at least for some 
procedures, as high as 50 per cent; now, 
thanks to insulin, the diabetic, providing 
he is properly prepared, is almost as safe 
a surgical risk as his non-diabetic brother. 
He is liable to any surgical condition to 
which the rest of mankind is liable, and 
he is particularly liable to two special 
conditions, infections, and gangrene of 
the extremities. He has certain definite 
disabilities, especially a tendency to acido- 
sis and coma, and these tendencies are 
exaggerated under the stress of his surgical 
condition. His diabetes increases his infec- 
tion, his infection increases his diabetes, 
and insulin, his safeguard ordinarily, loses 
from 50 to 75 per cent of its effectiveness 
under the circumstances. His pathology 


4 American Journal of Surgery Maes 
is fundamentally medical, yet his surgical 
complication is a tremendously important 
incident in it. As Joslin says, the patient 
who is treated first for his diabetes and 
second for his surgical condition ts likely 
to have a very brief illness. He demands a 
dual control. His safety rests upon a pre- 
operative preparation and a postoperative 
care almost mathematical in their exact- 
ness, but not to be applied by a standard 
formula, for each case must be evaluated 
and treated individually. The surgeon has 
neither the time nor the training to apply 
this care. In this single instance his func- 
tion is solely to give mechanical relief, 
and to exercise increased promptness and 
increased gentleness as he gives it, for the 
diabetic does not tolerate delay or trauma. 
Particularly diabetic gangrene 
promptness of treatment essential. Surgi- 
cal intervention at an early stage may 
permit conservatism, whereas surgical in- 
tervention at a late stage, even if it is 
successful in the sense of preserving life, 
must always be radical. I emphasize this 
point particularly, for future usefulness 
is a very important consideration in these 
days when, as the result of insulin, the 
life expectancy of the diabetic has been 
so materially increased. 

Although its treatment is chiefly surgical, 
osteomyelitis is a disease whose diag- 
nosis, | have learned from a sad experi- 
ence, is practically never made by the 
surgeon for the simple reason that he 
never has the opportunity of making it. 
Acute osteomyelitis in its initial stages 
is never seen in surgical wards. They are 
filled with chronic cases, usually cases 
with extensive bone destruction and often 
lessened constitutional resistance. The cor- 
rect diagnosis is not made in 25 per cent 
of all early cases, enuiaien medical 
measures are employed at the only time 
when conservative surgery would be of 
benefit, and finally the patient is handed 
over to the surgeon when nothing short 
of a mutilating operation could be ex- 
pected to give results. This is a disease 
which is curable in nearly 100 per cent of 
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all early cases by the simple procedure of 
making an opening into the involved bone, 
a procedure which would do no harm, 
by the way, if the diagnosis of osteomyeli- 
tis should happen to be incorrect, and 
which would eliminate most of the mor- 
tality, the disability and the economic 
waste which now follow in its train. 

The acute abdominal diseases furnish 
the best possible illustration of the bad 
results which are inherent in a lack of 
cooperation between the internist and the 
surgeon. All of them except acute chole- 
cystitis and acute salpingitis, which are 
self-limiting diseases, are frankly surgical, 
and the mortality rates in them depend, 
above everything else, on the length of 
time which elapses between the onset 
and surgical intervention. Symptoms and 
pathology do not necessarily parallel each - 
other exactly: pathology always exists 
for a longer or a shorter space of time 
before it manifests itself in symptoms, and 
unbelievably grave pathology often ensues 
in an unbelievably short time. But as a 
general rule it is true, and it has been 
proved by clinical experience and statis- 
tical studies, that the prognosis in acute 
abdominal diseases is dependent upon the 
length of time between onset and operation. 
If surgery could be done within twelve 
hours after the appearance of symptoms, 
the mortality would be almost negligible. 
What Lord Moynihan says of intestinal 
obstruction, that any mortality over 10 
per cent is the mortality of delay, could 
be applied, with a change of figures to 
suit the special case, to every instance of 
acute abdominal disease. 

Intestinal obstruction and acute appen- 
dicitis are responsible ‘for the highest 
proportion of fatalities in abdominal dis- 
ease, and they furnish it because of delay. 
Patients are treated ignorantly, not expec- 
tantly. They are given purgatives, too 
often by physicians, which increase the 
pathology present, and they are given 
opiates which mask the symptoms. Surg!- 
cal intervention is delayed until the classic 
syndrome appears, with complete oblivion 
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of the fact that the initial signs of these 
two diseases, the initial clinical manifesta- 
tions, differ radically from the classic 
syndrome, and that its appearance quite 
as often heralds the exitus as it clinches 
the diagnosis. 

I am not an advocate of promiscuous 
surgery; I am a firm believer in accuracy 
of diagnosis; but I likewise contend that 
in acute abdominal conditions in which 
the pathology is doubtful, an exploratory 
incision is nothing more than the patient’s 
right. Most of these diseases are surgical, 
and Whipple’s advice to eliminate non- 
surgical conditions and then operate is 
life-saving advice. An exploratory 1 incision 
does not kill, though many a patient dies 
because it is withheld, and it would profit 
both surgeon and internist to study their 
pathology in the living subject through an 
opening in the abdomen rather than at 
the most careful possible autopsy, when 
the investigation can no longer benefit 
that special patient. 

The relationship between the two chief 
gastric diseases, ulcer and carcinoma, is 
admitted, though the exact proportion is 
still debated. It is granted, I think, that 
some 6 per cent of all supposed ulcers are 
primarily malignant, and the percentage 
which becomes malignant later is variously 
estimated at from 10 to 70 per cent, 
McCarthy of the Mayo Clinic being re- 
sponsible for the latter figure. If we accept 
the fact of the relationship, regardless of 
the exact figures, we must accept as a 
corollary that surgical treatment of all 
ulcers which do not respond promptly 
to medical treatment is the only sane treat- 
ment. I am far from saying that all peptic 
ulcers should be treated surgically. I am 
entirely in favor of a fair trial of medical 
measures, though I would add that it is 
difficult to estimate the proportion of 
ulcers which are thus cured. For one 
thing, all ulcer diagnoses are not correct; 
even with the x-ray there is a very fair 
percentage of error, and without it a 
diagnosis is not worth the paper it is 
written on. For another, the cure of an 
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ulcer must not be confused with the relief 
of its symptoms, which latter, by ‘natural 
remission, would occur with no treatment 
at all after a certain period of time. Last 
year, within a month, I operated on two 
medically cured cases of peptic ulcer. Both 
patients were almost exsanguinated, and 
both of them were correspondingly poor 
surgical risks. They both recovered, but 
I do not think their respective physicians 
were ever convinced, in spite of my elo- 
quent exposition of the subject, that 
operation before the hemorrhages had 
occurred would have been better for the 
patients, not to mention my own peace of 
mind for several days postoperative, 
though I am equally sure that if the out- 
come had been otherwise the deaths would 
have been charged to surgery and its 
attendant risks. 

As a matter of fact, the surgical mor- 
tality after gastroenterostomy, which is 
the preferred treatment for uncomplicated 
ulcers, is very small in elective operations 
done by competent surgeons, though it 
mounts appreciably in the presence of 
hemorrhage and perforation, both of which 
contingencies, it seems to me, are usually 
reflections on the quality of treatment 
which permitted them to come to pass. 
Moreover, Balfour’s recent study shows 
that the life expectancy after operation 
for peptic ulcer is rather more than ten 
years longer than the average life expec- 
tancy for the same age. This being the 
case, it seems only reasonable that the 
patient be given the opportunity of 
deciding for himself whether he prefers 
to live his life hedged about by dietary 
restrictions, with the risk of hemorrhage 
and perforation always a possibility, and 
not always a remote one, or to take his 
chances with surgery, which is seldom as 
dreadful as it is pictured. One last word 
on this special subject: the Mayo Clinic 
is able to report the highest recorded 
percentage of cures for gastric malignancy, 
and the explanation is perfectly simple; 
their policy is to explore routinely for 
indigestion of undetermined origin which 
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does not yield promptly to treatment. 
For that reason they encounter the disease 
in its early and therefore in its operable 
and therefore in its curable stages. 

Much the same argument holds for gall- 
bladder disease. Not all cases demand 
operation. The acute type never does, 
unless there is evidence of impending 
perforation, gangrene or rupture, all of 
which are late manifestations, all of which 
increase the surgical mortality appreciably, 
and all of which, again, are reflections on 
the type of professional attention which 
permitted the disease to reach such a pass, 
The type in which only the bile is infected 
and the wall is not involved, and in which 
there is an associated duodenitis, is not a 
recurrent condition and is not benefited 
by surgery, as I know from one regrettable 
personal experience. Nor does one attack 
of cholecystic disease usually serve as an 
indication for operation; there is little excuse 
for that sort of reckless surgery. But I would 
remind you that this is a disease which we 
now know begins early in youth, not late 
in adult life, as we had once supposed, and 
which is manifested then by indigestion 
and not by the characteristic syndrome 
we have long associated with its adult 
manifestations. Medical treatment is indi- 
cated over a limited period of time; if it 
does not effect prompt results, then there 
should be a prompt resort to operation, 
for repeated studies show that the cases 
of gall-bladder disease which are not 
benefited by surgery are the cases in which 
the disease can be traced back many years 
and in which there is marked associated 
pathology in the ducts, the liver and the 
pancreas. Surgery in such cases will arrest 
the further advance of the disease but it 
cannot work miracles, complete relief 
of the symptoms is not to be expected, 
and the failure should not be charged to 
the system of therapeutics but to the 
procrastination which permitted a prac- 
tically irremediable condition to develop. 
The cooperation of the internist is often 
sorely needed in these late cases, to assist 
in preparing the poor risk for operation 
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and to train him afterward in the prin- 
ciples of rational living. My own experi- 
ence is that no group of patients is harder 
to control in this regard, and the internist 
is far better equipped for the task than is 
the surgeon. 

Thyroid disease is on the borderline of 
medical and surgical diseases. It may be 
stated categorically that simple colloid 
goiters and cystadenomata are never surgi- 
cal unless their size demands mechanical 
correction, but that all toxic thyroids are 
surgical. Likewise it should be emphasized 
that the prevalent conception that the 
continued use of Lugol’s solution will 
cure them is entirely erroneous. I have 
recently seen a patient with a toxic goiter 
who had been treated by this method for 
more than a year. He is coming to opera- 
tion now, not in the least benefited, of 


course, with an impaired heart function © 


and a lessened constitutional resistance, 
and with the usual beneficial effects from 
the preoperative administration of Lugol’s 
solution not to be expected. The patient 
with a toxic thyroid needs the most 
careful possible treatment, but he is from 
the beginning a surgical and not a medical 
problem. 

One other specific condition deserves at 
least passing notice, the disease we ordi- 
narily term chronic appendicitis, though 
I hesitate to call it appendicitis, for it is 
usually something else. The recurrent type 
of appendiceal disease is, of course, strictly 
a surgical condition, but the vague syn- 
drome characterized by right iliac pain 
and indigestion is definitely not, though 
it is frequently handled as if it were, and 
it materially increases his percentage of 
poor results for the surgeon who acts as 
if it were. It is preeminently a disease 
for the medical man to diagnose and treat, 
for everything from simple constipation 
to intercostal neuralgia must be differen- 
tiated from it. And if the surgeon finally in 
desperation attempts to cure it by surgery, 
my advice to him would be to have the 
medical man at his elbow during his 
performance, as well as during later office 
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consultations with the patient, for in only 
too many cases there will be reproaches 
to be divided. 

Lack of time does not permit me to 
emphasize the important réle which the 
medicat man plays in the preparation of 
poor operative risks, the cardiac, the 
cardiorenal and the pulmonary patients, 
whose preliminary care is often prolonged 
and exacting, and for whom the time of 
operation should be set by the internist, 
not the surgeon. Likewise, I cannot empha- 
size the internist’s réle in the care of 
postoperative patients, particularly those 
with cardiac and pulmonary complications, 
though these latter are fortunately becom- 
ing rarer as the technic of anesthesia 
becomes more expert and the choice of 
anesthetics wider. As a matter of fact, 
it would be an ideal thing, though I am 
afraid a rather impractical one, for a 
medical and surgical alliance to be formed 
for the management of all surgical cases. 
As Royster puts it, the medical man is 
needed not only for postoperative patients 
who are doing poorly, but for patients 
who are doing well to keep them from 
doing poorly. That is a wise and rational 
view, for many a partially or wholly un- 
successful operation of my ‘own I know 
could have been transformed into a suc- 
cessful one if the patient had only been 
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taught afterwards the principles of correct 
living. 

I have not meant in this cursory paper 
to give you the idea that I am advocating 
that the medical man should undertake 
the functions of the surgeon or the surgeon 
the functions of the medical man. Nothing 
is further from my thoughts. Medicine is 
too complex, too manifold, to permit of 
that today, even if it were desirable. Nor 
have I intended to be ungracious in my 
strictures on the medical man. I naturally 
speak with a bias for the surgeon, but I 
freely admit that both are equally guilty 
of this unhappy division. My only point 
is that the hostility must be ended, that 
we are not fulfilling our duty to our 
patients as long as we permit it to exist. 
Dr. Harvey Cushing, in one of the most 
scholarly addresses ever delivered before 
the American College of Surgeons by any 
of its presidents, opened and closed his 
paper with a quotation from an old medi- 
eval physician, which I take the liberty of 
repeating to you: “No one can be a good 
physician who has no idea of surgical 
operations, and a surgeon is nothing if 
ignorant of medicine.”’ That was his theme, 
as it has been mine. We are all physicians. 
Some of us practice medicine, some of us 
practice surgery. But in the fundamental 
things we are all physicians. And that, after 
all, is all that really matters. 
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R the past year there has been a 
steadily increasing interest in the 
sympathetic nervous system. A great 

deal is being written on the anatomy, 
the physiology, and the various functions 
of this very interesting portion of the 
nervous system. As our knowledge of its 
functions increases, we are impressed by the 
increasing possibilities of surgical inter- 
vention in diseases, the symptomatology 
of which is largely referable to its effect 
upon the sympathetic functions. 

There are certain conditions in which 
the treatment by surgical attack upon the 
sympathetics is established on firm ground. 
Among these are Raynaud’s disease, sclero- 
derma, chosen cases of Buerger’s disease, 
and megacolon. Recent reports also tend 
to place certain types of chronic arthritis 
in this established class. 


We wish to report a series of 14 cases of 


patients operated upon last year. Among 
them are included many of these condisiuns 
but there are also included several opera- 
tions for other conditions of a much more 


experimental nature. The results of some of 


these have been as striking, or even more so, 
than the results in some of the more 
commonly operated conditions. The scope 


of this paper will not include a review of 


the results of other workers, merely a 
report of our own work and the results 
thereof. 


BUERGER’S DISEASE WITH VASOSPASM 


Unfortunately, only about 25 per cent 
of the patients we see having endarteritis 
obliterans or Buerger’s disease, are suitable 
for operations on the sympathetics. The 
question of operability, we believe. de- 
pends upon the amount of associated vaso- 
spasm. To determine operability, it is 
necessary to do a skin temperature test to 


determine the vascular index. This is done 
by taking the skin temperatures before and 
after intravenous injection of typhoid 
vaccine. The relation of the rise in skin 
temperature at the height of the reaction 
to the rise in mouth temperature deter- 
mines the vascular index. It is, of course, 
necessary to make allowances for variation 
in room temperature. We bhsitate to operate 
unless the index is at least two; in other 
words, unless there is twice as much rise 
in skin temperature as in mouth tempera- 
ture in response to the intravenous injec- 
tion of typhoid vaccine. The greater the 
index, of course, the more favorable are 
the chances for a good result. 

Where the vessels are not palpable and 
gangrene has set in, it is folly to operate 
unless the vascular index shows a favorable 
response. It is our feeling that practically 
every case of endarteritis obliterans that 
gives a favorable index is one in which there 
is an associated vasospasm of the periph- 
eral vessels. Those cases in which the 
trophic disturbances are not associated 
with vasospasm, in other words, where 
the condition is entirely due to the obliter- 
ating endarteritis, are rarely, if ever, bene- 
fited by sympathetic ganglionectomy. 

In our series to date are included 3 cases 
of Buergers’ disease with associated vaso- 
spasm, 2 of them in the upper extremities 
and one in the lower extremities. Following 
are the case reports. 


Case 1. S. B. aged twenty-seven, Russian 
Jewish descent. Occupation fur-cutter. Mar- 
ried three years, no children. 

Onset early in 1927, with flushing and burn- 
ing sensation in the left great toe, usually in 
the evening after being on his feet all day. 
Would have free intervals of several weeks, then 
trouble again for several days. This condition 
was present only in the winter time. In the 
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fall of 1927, after being free all summer, the 
trouble recurred. He consulted several physi- 
cians in Chicago without obtaining relief. A 
small scab formed on the end of his great toe. 
This scab sloughed without any bad result. 
In January, 1928 he spent two weeks at the 
Mayo Clinic, where a tentative diagnosis of 
Buerger’s disease was made. When, too, red 
blood cell counts of between eight and ten 
million were found, a diagnois of polycythemia 
vera with a vasomotor disturbance in the 
nature of an erythromelalgia was finally made. 
He was treated with radium locally over the 
foot and phenyl hydrazine. After several 
months the condition in the foot was entirely 
relieved and he has had no trouble since except 
that he is apt to have pain in his left calf if he 
exercises too violently. Previous to his sojourn 
in Rochester, he had noted, at times, a vague 
tingling sensation in the fingers of his left 
hand. In February in Calgary, Alberta, where 
winter is quite severe, he had a sudden onset of 
sharp tingling pain in the fingers of his left 
hand. This continued for three weeks and then 
gradually disappeared but the hand and arm 
have never felt right since that time. From 
then until first seen by us he had occasional 
tingling pains in the left hand and arm, with 
aching and stiffness of the joints. 

In July, 1929, following a slight injury, a 
yellowish area appeared on the tip of the index 
finger of his left hand. This area did not heal. 
Some pus was evacuated but still it did not 
heal. After three weeks a surgical debridement 
was done, but the same area recurred and 
refused to heal. At this time a blood count 
revealed six and one half million red cells in 
spite of the constant use of phenyl hydrazine. 
He then consulted a doctor of Seattle, who 
treated the finger intensively without any 
apparent improvement. On Monday, October 
21, the doctor opened several pustules which 
had formed around the gangrenous area. 
Two days later these areas showed no healing 
process. On Friday, October 25 when we first 
saw him, there had been a marked progression. 
The entire end of the finger from below the 
base of the nail was gangrenous. The radial 
pulse was almost imperceptible and the fingers 
were cold and blue, with a marked cold per- 
spiration. The history clearly bore out the 
vasospastic element. The condition was con- 
sidered an emergency and on Monday, October 
28, a left dorsal sympathetic ganglionectomy 
was performed by the posterior approach. A 


Flothow—Ganglionectomy 


American Journal of Surgery 9 


large ramus was found running directly from the 
stellate ganglion into the second thoracic 
nerve. The stellate ganglion, the second thora- 
cic ganglion and the sympathetic trunk were 
at least twice the size normally found. Both 
ganglia and the intervening trunk were removed. 
On the second postoperative day the radial 
pulse was markedly stronger and there was at 
least 50 per cent improvement of the appear- 
ance of the finger. The hand was warm, pink 
and dry. By the fourth day, there was evidence 
of perfectly adequate circulation in the involved 
finger up to the gangrenous area. He was dis- 
charged on the eighth day. He stated that his 
arm felt good for the first time in several years. 
The actual area of gangrene was not dis- 
turbed for several weeks, it was then softened 
and removed with a portion of the nail. An 
exposed bit of bone was cut off and in a few 
days a perfectly healed finger resulted. It is 
now five months since the operation, the finger 
is quite normal and he has had no further 
trouble. Strangely enough, the polycythemic 
condition has also disappeared and his blood 
count has remained approximately normal. 


We report this case in detail because of 
the instructive history and the associated 
polycythemia. 


Case u. M. S. Age forty-five; Russian 
Jew; married, one child. Occupation: cattle 
buyer. 

Five days before our examination a calf had 
stepped on his right foot, causing a lot of pain. 
On taking off his shoe that night, he noticed 
that his great toe was swollen, blue and very 
painful. The condition rapidly progressed to 
an actual gangrene with increasing pain not 
controlled by large doses of morphine. The case 
was referred by Drs. Speidel and Rubin. When 
we saw him, his right great toe was a bluish 
black color and exquisitely tender. Both dor- 
salis pedis and posterior tibial arteries were 
easily palpable. There was no evidence of 
arteriosclerosis. In the dependent position 
all of the toes became quite bluish and the 
great toe became almost black. When the limb 
was elevated, the toes blanched rapidly. The 
great toe was very cold and there was a gang- 
renous area about the size of a ten cent piece 
on the inner aspect. Temperature studies were 
made, with the intravenous injection of typhoid 
vaccine, and he was found to have a vascular 
index of well over two. Because of the clinical 
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findings, the rapid onset of gangrene and the 
severe pain, a diagnosis of Buerger’s disease 
was made. 

The patient chose to try a Le Riche operation 
first. On June 25, 1929, at Columbus Hospital, 
a bilateral femoral sympathectomy was per- 
formed. Both sides were done because of evi- 
dence of inadequate circulation in both. The 
immediate postoperative effect was a marked 
diminution of the pain and an increase of 9° 
in the temperature of the involved toe. This 
improvement continued for about two weeks 
and then the pain recurred worse than before 
and the toe appeared much worse. 

On August 10 a bilateral lumbar sympathetic 
ganglionectomy was performed, removing the 
second to fourth Jumbar ganglia inclusive, 
together with the trunk, and severing all rami 
on the right side. On the left side the fourth 
lumbar ganglion was removed. The appendix 
was found to be almost acutely inflamed but 
was not disturbed, as the risk was considered 
too great. When the patient recovered con- 
sciousness, the pain had entirely disappeared 
and he had a feeling of well-being in both 
extremities. He did well for about forty-eight 
hours and then developed gastric retention 
which was relieved by lavage. On the fourth 
day he was again lavaged. In the meantime his 
toe had healed remarkably and was 15° warmer 
than before operation. He had no pain what- 
soever. On the fifth day it was evident that 
we were dealing with a high intestinal obstruc- 
tion. Surgical consultant advised delay and the 
next day secondary operation was done. The 
area of obstruction was found in the jejunum 
and was released merely by the pull in explor- 
ing. The area showed a bluish red band 
entirely encircling the bowel as though an 
intussusception had been present. Jeyunostomy 
tube was inserted but patient expired a few 
hours later. Before death, the toe was prac- 
tically normal. 


Case 11. W. T. Aged thirty-eight; occu- 
pation: cook on ocean liner. Chief complaint: 
Pain and non-healing ulcer of the left hand. 
During 1928 this man had both legs amputated 
for a gangrenous condition which was diag- 
nosed as Raynaud’s disease. Seven amputations 
were performed on each leg before the stumps 
healed properly. For the past year he has 
noticed that his hands blanched when exposed 
to cold. About two months ago his left hand 
became numb and when he rubbed it an intense 
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pain shot from elbow to fingers. This pain has 
been present ever since with increasing sever- 
ity. At the same time he noticed a small ulcer 
on the second phalanx of the middle finger of 
his left hand and also one on the tip of the 
little finger of his right hand. These ulcers 
have never healed and have grown gradually 
larger. For the past six weeks he has been 
taking morphine. At present he takes 12 
grains a day and even this does not entirely 
relieve the pain. 

Examination showed these ulcers. Both 
hands were cold and clammy, the left more than 
the right. There was good pulsation of the right 
radial artery but no pulsation of the left. The 
fibers were blue and mottled. The ulcers were 
small areas of dry gangrene. Because of his 
very poor general condition and his addiction to 
morphine, it was thought best not to do tem- 
perature studies. The condition was obviously 
largely a vasospastic affair but no doubt there 
was an associated endarteritis obliterans. He 
was hospitalized, given intravenous fluids, and 
his morphine intake cut to 4 or 5 grains a day. 
After five days operation was done. 

February 15, 1930, at Columbus Hospital, 
left dorsal sympathetic ganglionectomy was 
performed. It was our intention to do both 
sides but the patient’s condition did not war- 
rant doing more than the one. The left stellate 
ganglion and the second thoracic ganglion 
were removed together with the intervening 
trunk and all connections were severed. There 
was an intrathoracic ramus extending from the 
second to the first thoracic nerve which con- 
tained a ramus from the second thoracic sym- 
pathetic ganglion. (This condition proves the 
necessity of removing the second ganglion to 
completely interrupt all fibers to the brachial 
plexus.) 

The pain was immediately relieved. The 
ulcer healed rapidly and the left hand was 
warm and dry, being warmer than the right. 
Convalescence was prolonged by gastric upsets 
due to too rapid withdrawal of morphine. The 
patient voluntarily refrained from its use 
entirely until we decided to taper him off to 
relieve his abdominal symptoms. 

It is now two months since operation, the 
pain has not recurred and the hand is warm and 
dry. Strange to say, there is absence of sweat- 
ing over the entire left side of his body and the 
ulcer on the right little finger has disappeared 
also. In this case a local removal of the sym- 
pathetic chain has effected all the sympathetics 
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of the same side and also evidently the opposite 
side. Space forbids a discussion of this peculiar 
result. Suffice to say, for the present at least, 
this man is relieved of pain and spared 
amputation. 


COMMENT 


Of the 3 cases in this group, 2 resulted in 
remarkable successes and may be listed for 
the time being as cures. The third, which 
bade fair to give equally as good a result, 
unfortunately succumbed. 


CHRONIC POLYARTHRITIS DEFORMANS 


As our cases and results have recently 
been published, we will present them but 
briefly. In this series are 4 cases. Two 
other operations have been done recently, 
upon which it is too early to report. The 
reports in those cases that have been 
treated by sympathetic ganglionectomy 
indicate clearly that certain types of 
progressive chronic arthritis are greatly 
improved by this type of treatment. 

The type of case in which the operation 
is indicated has been quite definitely 
described by Adson and Rowntree. The 
condition should be chronic, and all foci 
should have been removed and all forms of 
treatment tried without avail. The ex- 
tremities should be cold and clammy 
and show excessive perspiration. There 
should not be marked destructive changes 
present in the joints. 

In our series of cases, only one, the 
third, fulfilled a few of these requirements. 
The first two and the fourth were over 
the optimum age. One in whom we obtained 
a very good result was fifty-seven years of 
age. All of them had fairly marked destruc- 
tive changes in the joints. All of them had 
been thoroughly treated. The shortest 
duration of the disease was eight years. 
All were without means and the first two 
were county hospital charges. In every case 
the experimental nature and the uncer- 
tainty of the results to be hoped for were 
stressed, but each one of them was willing 
to take even the slightest chance of being 
benefited. They were undertaken for the 
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purpose of determining whether or not 
the most hopeless type of case could be 
benefitted. 


The first case was a man thirty-six years of 
age, with a ten-year history of arthritis. He 
had been bedridden for over a year, complain- 
ing of severe pain in the joints of all his 
extremities, particularly in the left leg. He had 
very slight motion in his ankles and his knees. 
The right hip was fixed. There was typical 
deformity of the joints with cold painful 
extremities, requiring constant artificial heat. 
X-rays showed rather marked hypertrophic 
bony changes of the joints with some actual 
destruction of joint surfaces. 

Bilateral lumber sympathetic ganglionec- 
tomy was performed at the King County 
Hospital in August, 1929. Much to our surprise, 
he was immediately relieved of all arthritic pain 
in both limbs. There was a temperature 
increase of 18° in the left leg and 10° in the 
right. In less than three weeks he was able to 
move his ankles. Within two months he had 
normal range of motion in the ankles; the 
knees showed almost a normal range, and the 
right hip, which had been fixed, was freely 
movable. At the present time, some six months 
postoperative, he is able to walk a few steps 
with aid and the atrophy of his limbs is 
gradually improving. His general condition is 
poor and his heart badly damaged. He is being 
built up for the operation on the upper extrem- 
ities, which are very painful. He has had no 
pain whatsoever in the legs since operation and 
the feet are warm and dry. 

The second case was a woman fifty-seven 
years of age, who had had arthritis for fourteen 
years. The last year she had been unable to 
walk, being confined to a wheel chair. There 
was quite severe pain in both knees and 
marked limitation of motion of all joints of the 
lower extremities. The upper extremities were 
less involved and were not painful. X-rays 
showed the same type of changes as in the 
previous case. 

Bilateral lumbar sympathetic ganglionec- 
tomy was performed in September, 1929. 
There was immediate relief of pain and a 
marked increase in joint function which has 
progressively improved. Four weeks after 
operation, she was able to walk with crutches. 
When last seen, about six months postoper- 
ative, she was much improved. She is able to 
get about freely with the aid of crutches and 
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has had no pain since operation. The improve- 
ment here is progressive. 

The third case was a girl thirty years of age, 
giving an eight year history of arthritis. She 
was still able to walk but was rapidly becoming 
worse. All of her extremities were involved. 
They were cold and extremely painful and 
walking was an ordeal. There was considerable 
limitation of motion and _ spasticity, with 
marked atrophy above the knees. X-rays 
showed fairly marked hypertrophic changes. 
The skin temperature tests showed a good 
vascular index, well above two. 

Bilateral lumbar sympathetic ganglionec- 
tomy was performed at the Pierce County 
Hospital in Tacoma in December, 1929. After 
operation, she had no pain, her legs were 
uncomfortably warm and there was practically 
normal range of function in all joints. After 
about one month, during the cold weather, she 
reported some return of pain. She was seen 
recently, three months after operation, and is 
very much improved. The ankles are still 
rather painful but are improving. She is able 
to get about with very little discomfort. The 
feet are warm and dry and the atrophy above 
the knees has entirely filled in. She is very eager 
for the same operation for the upper extremities 
and this will be done soon. 

The fourth case was a man forty-seven years 
of age giving an eight-year history of painful 
progressive deforming arthritis. The past six 
years had been spent in Columbus Hospital on 
crutches, all treatment being of no avail. The 
picture was very similar to those already 
described. There was very little motion at the 
knees and ankles associated with severe pain. 
The upper extremities were similarly involved. 
Temperature reactions showed an index of 
about three. 

Bilateral lumbar sympathetic ganglionec- 
tomy was done several months ago. The day 
following operation he exclaimed, “Look, 
Doctor,” and vigorously moved all of the 
joints of both extremities through an almost 
normal range of motion which was unaccom- 
panied by any pain whatsoever. The result was 
too spectacular to last and he very incon- 
siderately succumbed on the fifth day with 
complete consolidation of both lungs. This case 
bade fair to be a most remarkable one. This 
man had no doubt a very marked muscular 
spasm probably largely due to the pain of any 
motion. When this pain was relieved, the spasm 
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was relieved and he was able to move his 
joints almost normally. 


COMMENT 


Of the 4 cases of chronic arthritis 
treated by ganglionectomy 1 unfortunately, 
succumbed. The other 3 cases resulted 
very satisfactorily. Two of them were 
classed as hopeless but they have neverthe- 
less been greatly improved and are still 
improving. With such results in unfavor- 
able cases, we can certainly expect excellent 
results in carefully selected cases which fall 
in the group before mentioned. In practi- 
cally any case we can be quite sure of a 
marked relief of pain and a certain amount 
of improvement in joint function which 
seems to be progressive. 


AMPUTATION PAINS, BRACHIAL 
NEURITIS 


The next 3 cases are grouped together 
because of anatomical similarity. It has 
been our opinion that in certain forms of 
brachial neuritis the pains are of sym- 
pathetic origin. This question of afferent 
sensory fibers in the sympathetic tracts 
has only recently been clarified. At the 
time of our first operation on the sym- 
pathetic nerves for pain, most authorities 
were agreed that the sympathetic system 
carried only efferent fibers. Only a few went 
so far as to admit the possibility that there 
might be afferent sensory fibers. This con- 
ception did not seem reasonable. Since that 
time the opinion has changed. Much work 
has been done proving the existence of 
sensory fibers in the sympathetic tracts 
and their presence is now generally 
accepted. 


Case 1. A. B. Aged twenty-eight; motor- 
cycle policeman. 

Chief Complaints: Paralysis of left arm, third 
arm sensation, with intense pain in the imagi- 
nary arm. 

History: Six years ago he was thrown from 
his motorcycle, the head and shoulder forcibly 
separating. There was immediate development 
of paralysis of the left arm and soon afterward 
there developed a third arm sensation with 
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intense pain in the imaginary arm. The brachial 
plexus had been explored and many methods of 
treatment instituted, to no avail. Shortly 
before coming to us, he developed a definite 
mental change with a change in personality. 
The left arm was paralyzed, atrophic and very 
cold, with a very small radial pulse. There was 
no motion except a very slight movement of 
the shoulder. Anesthesia was present up to the 
shoulder. There was a third arm sensation 
extending from the left elbow. 

Laminectomy with exploration of brachial 
plexus roots was done February 26, 1929 at 
Columbus Hospital. All of the posterior roots 
of the brachial plexus had been avulsed except 
the sixth cervical, which was curled up within 
the dura as though severed without, and the 
first dorsal which was very small. All of the 
anterior motor roots were absent except the 
eighth cervical. These three remaining roots 
were severed. The motor root was severed to 
insure the destruction of any antidromic pain 
fibers which might be present. This operation 
afforded the patient no relief; in fact he was 
worse afterward. We then determined to 
sever the sympathetic connections of the 
brachial plexus. Left dorsal sympathetic gang- 
lionectomy with removal of the left stellate 
and second thoracic ganglia and trunk was 
done on March 20, 1929 at Columbus Hospital. 
The ganglia appeared somewhat enlarged and 
sclerotic. Recovery was complicated by a mild 
left upper lobe pneumonia, probably traumatic 
in origin. There was marked relief of pain 
during the hospital stay and the patient did 
not complain of the third arm. 

About six months after operation, it was 
necessary to reopen the wound and remove a 
number of buried linen sutures. The wound 
then healed and when last seen about nine 
months after operation, the patient was work- 
ing for the first time in the 6 years since his 
injury. The pain was entirely relieved and the 
third arm sensation was rarely present. At 
certain times, under nervous stress or when 
indulging in alcohol, his third arm bothers him 
but as a rule he is not conscious of it. 


The next 2 cases are recent ones and 
while it is too early to draw any conclusions 
from them, they are at least interesting 
and possibly instructive. 


Case u. A. G. Age fifty-nine. Occupation, 
saw mill employee. In!September, 1927 his 
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right wrist was severed by a saw. Amputation 
was done at the time, well above the wrist. 
Shortly afterward, severe pain developed in 
the stump and he had a sensation that his 
hand was present. In January, 1928, the stump 
was explored and neuromata removed but the 
pain continued. In May, 1929 he was sent 
to us by the State of Washington for removal 
of neuromata. On May, 1929, at Virginia 
Mason Hospital, the stump was explored under 
brachial plexus anesthesia. Four definite neuro- 
mata were found and removed and the ends 
of the nerves injected with 85 per cent alcohol. 
At the time this was done, we felt quite positive 
it would not give relief and it did not. The pain 
continued and he was returned to us for rhi- 
zotomy. Since the results of rhizotomy in this 
type of case have been unsatisfactory, it 
was decided to try ganglionectomy first. At 
this time he had intense pain running from the 
imaginary hand into the elbow and the shoulder 
It kept him awake and was a constant torture. 

On February 1, 1930, at Columbus Hospital, 
right dorsal sympathetic ganglionectomy was 
performed. The sympathetic trunk was large. 
The stellate and second thoracic ganglia were 
very large and there were several very large 
rami running toward the cord. Both of these 
ganglia were removed and all rami severed. 
We unfortunately made a small opening in the 
pleura and collapse of lung resulted with hemo- 
pneumothorax which required two aspirations 
and lengthened the convalescence. Before 
operation the stump was blue, painful and cold; 
after operation it was pink, not painful and 
warm, with a 25° increase in the surface temper- 
ature. The stump remained warm and pink 
and free of pain until discharge from the 
hospital on the twenty-sixth day. The patient 
was very happy and felt certain that the cause 
of his trouble had been removed as his arm 
felt entirely different and he was free of pain. 
He was last heard from about two months later 
and was still free of pain and constantly 
improving. 


The next case was one of the few in 
which our results have not been satis- 
factory due, we believe, to the mental 
condition of the patient. 


Case ur. H. W. Age thirty. Laborer. 

Complaints: Pains in arm, neck and head, 
blindness, deafness, and painful hemorrhoids. 
Of these and other complaints the thing that 
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bothered him most and kept him from sleeping 
was pain in the amputated arm. In June, 1928, 
a dynamite explosion blinded him, rendered 
him deaf, and blew off his left hand above the 
wrist, and the thumb and first two fingers of 
the right hand. At this time the necessary 
amputations were performed and he spent 
over two months in the hospital. Since then 
he has had several operations for removal of 
neuromata and portions of neves without avail. 
He is totally blind and almost stone deal. He 
is bothered with severe constipation and piles 
and has numerous other complaints referable 
to various parts of the body. His bitterest 
complaint, however, is the pain in his ampu- 
tated arm. The stump was quite warm and there 
were several palpable neuromata. 

While it was not felt that the chance of a 
good result was very favorable, he was referred 
to us for sympathectomy and because of his 
deplorable condition, we felt we were justified 
in doing it. 

Operation, February 8, 1930, at Columbus 
Hospital, dorsal sympathetic ganglionectomy 
on the left side. The same structures were 
removed as in the previous case and the ganglia 
were found to be quite large, especially the 
second thoracic ganglion. Convalescence was 
uneventful except that the patient was very 
fretful and had numerous complaints. Previous 
to operation his imaginary hand had felt all 
knotted up. While the hand sensation was 
still present, it felt relaxed after the operation. 
His pain was still present but not so severe 
and he was able to sleep without narcotics. 
From his own estimation, it would seem that 
there was only a 50 per cent improvement as 
the result of the operation. 


COMMENT 


In all 3 of these cases, of course, the 
procedures were largely experimental. In 
each case, however, the patients willingly 
chose even a slight chance of cure. 

In these cases heretofore the pain has 
always been considered due to an ascend- 
ing neuritis with an associated neurosis. 
It has been felt that the pain is central in 
origin because all forms of treatment aimed 
at the peripheral nerves have been largely 
unsuccessful. That there is a large element 
of neurosis, and that the pain in many of 
these cases is of a central or psychic 
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nature, is no doubt true. We feel, however, 
that the cases reported bear fairly clear 
evidence that some of them at least are 
of sympathetic origin. The results of 
sympathectomy therefore depend largely 
upon how great an element of central 
neurosis or psychic pain is present. In the 
first case of avulsion of the sensory roots 
there was unquestionably a great deal of 
the neurotic element present. From a 
strong healthy man, the patient is ren- 
dered a cripple. He is unable to work and 
his attention is focused night and day 
upon a useless arm. He becomes depressed 
mentally and it is not at all strange that 
he should have pain. However, we feel that 
in this case circulatory changes and troph- 
ic changes account for a great deal of 
the trouble. With the improvement of 
circulation and the severing of the sym- 
pathetic connections, we have obtained at 
least a 75 per cent improvement, enough 
so that he is again a more or less useful 
citizen. 

In the second case, the picture was 
different. Here was a very fine old gentle- 
man with a cold, blue, painful stump. 
He was very cooperative and felt certain 
he would find relief somewhere. In this case 
there was definite evidence of a probable 
sympathetic involvement in the cold, blue, 
clammy stump. Operation has entirely 
relieved this condition. 

In the third case, again, the picture was 
largely central. This young man was 
sentenced to a life of blindness, deafness, 
and inactivity. He was very skeptical of 
getting relief and at times seemed almost 
to evidence a disinclination to desire it. 
His stump was warm and of natural 
color. Previous to operation, it was felt 
that our chance of success was slight. 
What improvement has occurred, however, 
is felt to be worth while and the patient 
agrees that it is. It is our conclusion that in 
certain cases of brachial plexus injuries and 
neuritis and certain cases of painful 
amputation stumps, the pain is sympathetic 
in origin. If one is able to differentiate 
between the psychic and the sympathetic 
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types and operate only the latter, the 
percentage of excellent results should be 


high. 
TRIFACIAL NEURALGIA 


There is probably no operation in any 
field of surgery more satisfactory in its 
results than that of severing the sensory 
root of the Gasserian ganglion for trifacial 
neuralgia. Yet all surgeons occasionally 
meet with the very embarrassing situation 
of operating for this condition only to have 
a severe recurrence of pain, in spite of 
anesthesia of the distribution of the nerve. 
Although one case is hardly sufficient to 
warrant any definite conclusions, we feel 
that the following case would indicate that 
we have at least reached a probable solution 
of this problem. 


CASE REPORT 
T. D. Aged thirty-five, married, four children; 


occupation, laborer. Onset of trouble in 1925. 
Severe, paroxysmal pain in left side of face, 
involving second and third divisions of the 
trifacial nerve. Diagnosis trifacial neuralgia. 
August 8, 1926 Frazier type of operation 
performed by Dr. G. W. Swift of Seattle, 
preserving the ophthalmic division. Relieved 
for four or five months, then recurrence of pain 
in upper division. March 21, 1927 the posterior 
sensory root was severed at a second operation 
by Dr. Swift. Again relief for four or five 
months, and then recurrence of pain, worse 
than ever, in the fronto-temporal region. 
Paroxysms of pain were very frequent and very 
severe and no relief was obtainable. In May, 
1929, the ophthalmic division was avulsed 
peripherally by Dr. Greiner of Seattle on the 
assumption that probably some fibers had been 
left intact. This operation gave no relief. 
Patient was hospitalized and large doses of 
morphine were administered. During this time 
he three times attempted suicide because of the 
severity of the pain. 

It was noted that during the paroxysms of 
pain, his left pupil was dilated and the eye 
seemed to protrude. At other times the pupil 
seemed slightly contracted. We felt that this 
was probably a sympathetic type of pain and 
on June 25, 1929, at Columbus Hospital, 
Seattle, left stellate ganglionectomy was per- 
formed, using the usual technic with removal 
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of second rib and transverse process. The stel- 
late ganglion was larger than normal and 
seemed to be quite fibrous. There was a very 
large preganglionic ramus to the stellate 
ganglion, which was severed. 

The patient made an uneventful recovery 
and was discharged on the seventh postopera- 
tive day. With the exception of some rather 
severe shooting pains in his left arm, which 
disappeared after three months, he suffered no 
inconvenience. It is now almost one year since 
operation and he has had no recurrence of pain 
whatsoever. 


COMMENT 


As said before, one case hardly warrants 
conclusions and probably one year is too 
short a time in which to report a cure, but 
we feel that this result is very significant. 
We believe that it is in the realm of the 
sympathetics to which we must turn 
for further treatment in this distressing 
type of case. It is our hope that others will 
try this and report their results. 


ATYPICAL FACIAL PAINS 


It is our feeling that a great many of the 
severe types of atypical facial pain are 
sympathetic in origin. This thought is not 
original and is not as yet substantiated by 
any clinical work. A number of men have 
been working along similar lines. Peet 
reports considerable work on the sympa- 
thetics in facial pains of vague origin. Both 
his work and that of other men have not 
given very satisfactory results. From a 
study of their work, we feel that we can 
offer a likely explanation of the incon- 
clusive results. All of them have attacked 
the sympathetic fibers, either as they run in 
the carotid sheath or in the cervical trunk 
and ganglia, particularly the superior and 
middle cervical ganglia. Those that have 
attacked the stellate ganglion have done 
so through an anterior approach. From our 
work, we feel that in many cases it Is 
anatomically and surgically impossible to 
completely remove the stellate ganglion 
by an anterior approach. We feel that 
where it is reported that the entire stellate 
ganglion is removed anteriorly, that in 
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some cases the inferior cervical and the 
first thoracic ganglia are not fused to 
form a stellate ganglion and that in reality 
only the inferior cervical ganglion has 
been removed, leaving possible sympa- 
thetic channels that have not been in- 
terrupted. It is our feeling that if further 
work along this line is done through the 
posterior approach, positively denervating 
all sympathetic fibers to and from the 
head, the results will be much more con- 
clusive. As it is, we believe that many 
failures are due rather to incomplete 
denervation rather than a failure of the 
operative procedure to cure. In other 
words, we feel that if surgery is resorted 
to for these types of pains, the surgery 
must be complete and that until more 
work and many failures are reported, 
we are not warranted in discrediting the 
surgical procedure in this type of case. 


CASE REPORT 


J. B., aged twenty-three, married, one child. 
Occupation, law student. Referred by Dr. 
Manford Waltz. 

Chief Complaint: Pain in right side of face 
and head. 

Onset: Four years ago, at which time his nose 
was broken. Since then he has had periods of 
very severe pain, extending in a line from the 
back of his right ear up to and in back of his 
right eye. This pain is of a throbbing paroxys- 
mal type and at times becomes so severe that 
he becomes somewhat mentally unbalanced. 
He has had periods of three or four months 
without pain, then several months of severe 
pain. The pain does not seem to bear any 
relation to any other factor. In March, 1926, 
a submucous resection was done, with indiffer- 
ent results. Since then the middle turbinate on 
the right side has been partially removed and 
in November, 1929, the remainder of the 
turbinate was removed with no relief. At this 
time the pain became very severe and he was 
referred to us. 

Complete general, x-ray and neurological 
examination revealed nothing. The possibility 
of Sluder’s syndrome was considered and 
injection of the sphenopalatine ganglion was 
advised. This was done by Dr. Waltz with no 
result except an increase in pain and he was 
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referred back to us for sympathetic ganglionec- 
tomy. Because of the fact that the patient 
was an extreme psychoneurotic, we hesitated. 
The patient was hospitalized and studied. A 
few days after admission, the pain became so 
severe that he went into a semi-delirium and it 
was necessary to use intravenous sodium 
amytal for about ten days. The entire nasal 
condition was rechecked and found quite 
normal. In the meantime, a psychiatric con- 
sultant advanced the opinion that this was 
purely a functional affair. Finally two factors 
influenced us to attempt the operation. First, 
the insistence of wife and parents that some- 
thing be done, no matter how small the chance 
of relief; second, the fact that the pain was 
always localized in the area here described, 
which corresponded accurately to the course 
of the ophthalmic artery. 

Operation, December 29, 1929 at Virginia 
Mason Hospital. Removal of the right inferior 
cervical and first thoracic ganglia. In this case 
the ganglia had not fused to form a stellate 
ganglion. Postoperative recovery was unevent- 
ful and the patient was discharged on the 
tenth day. Since then he has had various 
complaints. Hyperesthesia of his right arm 
with severe pain developed, probably because 
he had been told he might have pain in his 
arm. The pain complained of before operation 
has not returned but he has developed pain in 
the right side of the nose. He is steadily 
improving. 


ATONIC AND SPASTIC CONDITIONS 
OF THE BOWEL 


The results of lumbar sympathetic gan- 
glionectomy in Hirschsprung’s disease or 
megacolon have been favorably reported 
by many authors. The fact that colectomy 
merely resulted in a similar dilatation of 
the bowel more cephalad indicates defi- 
nitely the neurogenic origin of the disease. 
The removal of the left second, third and 
fourth ganglia and trunk has definitely 
become the recognized method of treatment 
of megacolon. That exactly the same opera- 
tion should be used for a spastic condition 
which is exactly the opposite, seems almost 
ridiculous. Strangely enough, we have done 
the same operation for both conditions, 
with perfect results in each case. 
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Megacolon: T. M. male, aged eleven. Birth- 
place, West Indies. Referred by Dr. George 
Miller. 

Chief Complaints: Severe constipation, awk- 
wardness and stiffness, enlargement, coldness 
and blueness of legs. 

This child was the third of 5; all the others 
are normal. Very difficult instrumental delivery 
The mother noticed that the left leg was 
larger than the right at birth. Mentally he was 
fairly bright, possibly slightly less than average 
intelligence. Always very awkward and unable 
to run and play with the rest of the children 
because of the awkwardness which caused him 
to fall. His legs have always been shapeless, 
with thick skin and the left buttock much 
larger than the right. There has been increasing 
constipation and for the past year; drastic 
cathartics and enemas have been necessary. 
The mother states that his abdomen is pro- 
truding more and more. The following abnor- 
malities were found on examination: arrested 
hydrocephalus; the skin of the entire body 
thick and indurated, especially in the lower 
extremities, more marked on the left leg and 
buttock; the legs were very shapeless; abdomen 
protruded markedly; gait spastic and awkward; 
hypertonus of musculature and exaggerated 
reflexes; feet wide and flat, with blunt toes; 
marked purplish discoloration of the skin of 
the outer half of the left leg from ankle to 
buttock; feet very cold and clammy. Diagnosis 
was made of spastic diplegia, early megacolon, 
elephantiasis and arrested hydrocephalus. In- 
tensive study revealed no filaria and it was 
decided that the skin condition was more of a 
scleroderma type of thing. X-ray examination 
showed only a moderate enlargement of the 
colon. Practically all of the findings were 
thought to be due to sympathetic dysfunction 
and sympathectomy was advised as a possible 
therapeutic measure. 

Operation, July 13, 1929, Providence Hos- 
pital, Seattle. Bilateral lumbar ganglionec- 
tomy was done, using the transabdominal 
approach. On the right side the second, third 
and fourth lumbar ganglia and trunk were 
removed. On the left side large varicose veins 
in close association with the trunk rendered 
complete removal difficult. The second and 
third lumbar ganglia were removed and all 
rami severed, as much of the fourth ganglia 
and as possible were severed and we felt that 
complete denervation to the limb had been 
accomplished. 
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The patient made an uneventful recovery 
and was discharged on the fourteenth day. 
There was immediate improvement in bowel 
function. Within a few weeks the bowel func- 
tioned normally every day without cathartics 
or enemas. The limbs seemed smaller. The 
temperature of the lower extremities was in- 
creased and the feet were warm and dry, 
The peculiar purplish discoloration had almost 
entirely disappeared and the gait seemed 
improved. 

The patient was sent to a boys’ school in 
Vancouver, where he received excellent physical 
culture and was not seen for six months. Six 
months later, the change was remarkable. The 
abdomen was flat and his bowels moved 
normally every day. He had developed into a 
manly little fellow, his legs were shapely and 
only a slight trace of the enlargement and 
thickness of the skin remained. His gait was 
quite normal and he is now able to run and play 
with the other boys of his- age. 


Spastic Colon: B. C., aged five, female. 

Chief Complaints: Convulsions and con- 
stipation. 

History: Shortly after birth this infant began 
having generalized convulsions. The bowels 
have always been very constipated and for the 
past two years daily enemas have been neces- 
sary. Convulsions have been both of the petit 
mal and grand mal types and very numerous. 
Mental development almost nil, although the 
child looks very bright. The bowel movements 
for several years have been in the form of 
small, hard, round pellets. There seemed to be 
a direct relationship to the convulsions. When 
the constipation was particularly severe, the 
convulsions would be more frequent and much 
more intense. X-rays showed a small, spastic 
colon. It was felt that relieving the spastic 
condition of the bowel might alleviate the 
convulsions to some extent. Besides these 
conditions, there was a marked spasticity of 
the lower limbs, with jerky, purposeless 
motions. 

Operation, January 18, 1930, Virginia Mason 
Hospital. Left Jumbar sympathetic ganglionec- 
tomy, removing the second, third and fourth 
lumbar ganglia on the left side. There was a 
marked enlargement of the second ganglia and 
a large white ramus to the ganglion was also 
severed. The sigmoid was entirely retroperi- 
toneal and was mobilized. Uneventful recovery. 
Milk of magnesia in small doses was used for a 
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few weeks. For the past two months no ca- 
thartics or enemas have been necessary. The 
child has two perfectly normal bowel move- 
ments daily. The convulsions are markedly 
diminished in intensity. The left limb is much 
less spastic and is much warmer than the 
right and seems to show more purposeful 
motion. X-rays show a normal colon. 


COMMENT 


How can we reconcile the relief of oppo- 
site conditions of the bowel causing con- 
stipation by exactly the same operation? 
This can be easily explained on the assump- 
tion that the sympathetic innervation of 
the gut tends to keep it in tone, in other 
words, tends to keep it in the position in 
which it finds itself. Furthermore, phy- 
siologists have shown us that the organ 
itself determines its next response to the 
same stimulus. On this basis in megacolon 
the dilatation tends to be increased by the 
sympathetics and in spastic conditions it 
tends to become more spastic. The spasm 
of the sphincters due to sympathetic 
innervation also plays a large réle. When 
the sympathetics are severed sphincter 
spasm is relieved and the bowel is placed 
in a position of automaticity which places 
it in the optimum position for proper 
function. Perhaps this theory is not tenable, 
but it offers a very likely explanation of 
our results in these 2 cases. 

In the first case, denervation of the 
sympathetic supply of the limbs resulted 
in a marked improvement of the spasticity 
and a marked lessening of the thickness 
of the skin so that the limbs took on a 
normal function and normal appearance. 
In the second case, there is also an apparent 
improvement in the spastic condition of 
the limb on the operated side. 
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SUMMARY 


Fourteen cases of sympathetic ganglio- 
nectomy are reported. In 7 cases dorsal 
ganglionectomy was done, using the re- 
moval of the second rib and transverse 
process as the approach. In the other 7 
cases the lumbar ganglia were removed 
through a transabdominal approach. 

Four lumbar ganglionectomies for chronic 
polyarthritis resulted in relief of pain and 
marked progressive improvement in joint 
function. 

Three ganglionectomies for Buerger’s 
disease with vasospasm 2 dorsal and 1 
lumbar are reported. 

Two cases of amputation pains and one 
of brachial plexus avulsion are reported in 
which dorsal ganglionectomy gave some 
relief. 

Two cases of dorsal ganglionectomy 
for painful conditions of the face are re- 
ported. One case of trifacial neuralgia with 
recurrence of pain after severing of the 
sensory root has had complete relief for 
one year. Another case of atypical pain in 
the face gave inconclusive results. 

One case of megacolon and 1 case of 
spastic colon were entirely relieved by 
lumbar ganglionectomy. 


CONCLUSIONS 


These results demonstrate conclusively 
that a large variety of conditions are 
enromously benefited by sympathetic nerve 
surgery. The field has not even been 
scratched as yet. The theoretical possibili- 
ties have not been dealt with. They offer 
so many conjectures that to mention them 
Is to invite ridicule. We feel that many of 
the major surgical advances of the future 
will take place in the realm of the sym- 
pathetic nervous system. 
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INJECTION TREATMENT OF VARICOSE VEINS 
A GENERAL DISCUSSION* 


H. O. McPHEETERS, M.D., F.A.C.S. 


MINNEAPOLIS, MINN. 


UCH has been written on the 

history of the injection treatment 

of varicose veins and for the 
sake of brevity I will mention the high 
spots only. Although in reality it dates 
from the invention of the hypodermic 
syringe by Pravaz in 1853 yet no definite 
progress was made in this work until 
Linser in 1911 noticed that following the 
treatment of syphilis by the intravenous 
medication of bichloride of mercury the 
veins often became sclerosed. Sicard in 
Paris noticed the same thing when using 
luargol and from this he later developed 
the sodium salicylate which has been 
used so widely. Linser in 1923 changed 
to a 20 per cent sodium chloride solution 
which, I believe, he still uses in preference 
to all others. In 1917 Kausch in Vienna 
and later Nobl developed the sugar 
solutions which have recently become 
very popular. 

A word must be said about the etiology 
of varicose veins. In an earlier article I 
endeavored to explain all cases on an 
obstructive basis inferring that garters, 
etc. were responsible for the varicose 
formation. Many writers of late have 
repeated this. I now believe that the 
majority of cases can best be explained 
on a congenital basis. By this I mean 
that the individual has been born with 
defective vein walls. These walls are 
competent to withstand the strain until the 
patient is required to stand on his feet 
long periods of time; until pregnancy 
develops with the consequent increase 
of the blood flow from the uterus; or until 
an injury occurs causing congestion and 
inflammation. Under this increased pres- 
sure the vein walls give way and typical 
varicose veins develop. The presence of 
an endocrine factor cannot be denied 


as is proved by the marked aggravation 
of most cases associated with the meno- 
pause. In all our biopsy work we have been 
unable to find proof of the theory of an 
infection in the vein wall as the primary 
cause of the varicosities. 

The theory of the treatment is to cause 
a thrombus formation within the vein, 
the end-result of which is a complete 
sclerosing of the vein walls, a thrombus 
and obliteration of the vein lumen. The 
cause of this thrombus is still debatable. 
Some argue that it is a change of the blood 
constituents, others that it is due to an 
irritation or injury to the intimal cells 
lining the vein following which fibrin 
is laid down and a true thrombus is formed. 
The exact changes at this point in the 
development of this clot and thrombus 
are as yet not definitely settled. 

It is a well known and accepted fact 
that the first requisite for blood clotting 
and thrombus formation is a slowing or 
stagnation of the blood stream. With 
this condition prevailing the presence of 
infection in the blood stream or the 
introduction of some foreign body will 
cause the deposit of tissue fibrinogen 
and subsequent clot formation. If the 
injected solution is sufficiently irritating 
to cause injury to the intima then this 
reaction takes place more positively and 
the subsequent process of organization 
seems to proceed more rapidly. We have 
proved, however, that this clot and throm- 
bus formation may take place without 
any demonstrable injury whatsoever to 
the intima. The pathology of this reaction 
will be developed later on. 

The operative removal of entire groups 
of varicose veins as practiced in the past 
and according to recognized technic is 
no longer practiced by the profession in 


* Read before Section of Surgery, The New York Academy of Medicine, March 28, 1930. 
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general. It is true that there are surgeons 
here and there who still refuse to have 
confidence in the injection treatment and 
believe that it is only a palliative measure. 
The great majority of surgeons, however, 
are rapidly becoming convinced of this 
more modern mode of treatment. 

There are many men who still believe 
in the combined operative and injection 
treatment. They never inject those vari- 
cose veins above the junction of the middle 
and lower third of the thigh. These 
surgeons ligate the great saphenous trunk 
at or near the sapheno-femoral opening 
and some even advise excision of the great 
saphenous trunk in the thigh. The remain- 
ing varicose segments below this point 
are then injected with some sclerosing 
solution. The advocates of this method 
hold that the preliminary ligation of the 
great saphenous vein precludes the possi- 
bility of the development of an embolus. 
This, of course, is on the theory that 
the embolus formation from a_ portion 
of the thrombus is aspirated upward 
from the saphenous vein and into the 
blood stream of the great femoral. Like- 
wise they do not seem to take into con- 
sideration that thrombi can develop at the 
point of ligature and extend upward 
as well as from an open vein. Other sur- 
geons, such as de Takats, who are frank 
advocates of the injection treatment be- 
lieve in the operative treatment for those 
cases with extensive varices of the lower 
leg in which there are many large branches 
communicating with the deep system of 
veins. Such cases usually have a Trendelen- 
burg negative test as well as a positive one. 
In such cases the surgeon raises the skin 
and then cuts and ligates all the com- 
municating veins that can be found. This 
is really done radically. With this procedure 
I emphatically disagree inasmuch as | 
believe the same or better results can be 
obtained by the injection treatment alone. 

This theory as to the formation of 
emboli cannot be considered tenable in 
view of the recent experiments which 
have been made with the aid of the 
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fluoroscope and which prove conclusively 
that the flow of blood in an extensive 
case of varicose veins is downward from 
the sapheno-femoral opening and that it 
enters the deep system or veins through 
the communicating branches in the lower 
leg. Any thrombus formed would thus 
be forced distally and wedged more 
firmly into the smaller and_ branching 
veins below, rather than aspirated upward 
and onward to the heart. Particularly 
would this be so when the patient is on 
his feet and walking about. Likewise 
it has been proved repeatedly at autopsy 
examinations that the thrombus following 
the injection of sclerosing solutions extends 
upward to the sapheno-femoral 
opening and limits its formation very 
abruptly at that point. This is in accord- 
ance with the theory that stagnation 
is the first requisite for the deposition of 
the fibrinogen in sufficient concentration 
for clot formation. The blood flow in 
the main femoral trunk is so rapid that it 
prevents these factors from having effect. 
With the great saphenous so thrombosed 
from the sapheno-femoral opening down- 
ward there would be much less possibility 
of new varicose formations through col- 
lateral veins at this point. They might 
occur, however, through remaining com- 
municating veins. Recurrences will develop 
following either the operative or injection 
method as will be discussed later on. 

At the present time most men on the 
continent prefer to use the salicylate 
solutions after the method of Sicard, 
the quinine and urethane after the method 
of Genvriére, the 20 per cent sodium 
chloride after the method of Linser, and 
the sugars as suggested by Prof. Nobl. 
In this country most men prefer the 
sugars in preference to all other solutions. 
Of these there are many different prep- 
arations on the market. The most com- 
mon of these are the invert-sugars 50 per 
cent, 60 per cent and 75 per cent; equal 
parts of 50 per cent dextrose and 30 per 
cent sodium chloride, dextrose or glucose 
50 per cent, and the invertose and invertose 
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compound solutions. The bichloride of 
mercury has been discarded by practically 
all clinicians as it has many objectionable 
features and no advantages over the 
others. 

I prefer the invert-sugar 75 per cent 
and the dextrose 50 per cent in combina- 
tion with sodium chloride 30 per cent 
for the use in the treatment of all extensive 
cases of varicose veins. The quinine 
and urethane is then used for injecting 
the varices that have been missed at the 
first sitting. These are termed “pick ups.” 
They are also used in cases where there 
is an occasional small varix. The salicylates 
and 20 per cent salt have both been 
discarded on account of the severe cramps 
which they produce. 

The indications for the injection treat- 
ment of varicose veins are so broad and the 
contraindications so narrow that it is only 
occasionally that we find a case in which 
treatment is contraindicated. 

Pregnancy is no longer considered a 
contraindication and particularly so during 
the first four or five months. The patient 
may not be cured of the veins during that 
time but she can be relieved from all 
painful and distressing varices to that 
she can continue throughout the pregnancy 
in comparative comfort. All veins remain- 
ing following the pregnancy are treated 
later, usually about three to four months 
postpartum. 

Varices of the labia are often seen during 
pregnancy and at times are very painful 
and distressing.. These cases are also 
seen in the non-pregnant woman and may 
cause pain with each menstrual period. 
Varice are very amenable to the injection 
treatment and should be injected if they 
are painful or cause disability. 

The cardiovascular case is on the 
border line. I believe that no patient 
should be treated who is so sick that he 
must lie in bed. We know, as previously 
discussed, that the first factor needed 
for the development of a thrombus is a 
retardation or stagnation of the blood 
flow and this would be most marked in 
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the prone position in bed. There would 
be a real danger here of the thrombus 
extending into other veins of the deep 
system with such a poor circulation. If 
the patient has a cardiovascular condition 
with many large varices causing a stagna- 
tion in the lower legs and yet is able to 
be about I believe the injection treatment 
of the varicose veins will very definitely 
and positively increase the circulation 
of the lower legs and thereby relieve the 
extra stress and strain on the general 
system by checking the backward flow 
of blood. 

The patient from seventy-five to eighty 
years of age will enjoy being relieved 
from distressing varicose veins just as 
much as the one who is thirty years old 
and there is no reason to fear complications 
in any form in the elderly patient, following 
this treatment, any more than in the 
young person. 

The obese person does not offer a con- 
traindication except that it is much more 
difficult for the doctor to inject an obese 
person than one not so fleshy. The vein 
walls in the fleshy thigh are thinner and 
lie unsupported in the fat. With careful 
technique, however, this need not be 
feared. The operator is much more prone 
to make a perivascular injection and to get 
a slough formation. 

If a patient presents much edema and 
swelling of the feet this may come from the 
varicose veins per se or it may be a cardio- 
renal condition or it may be the result 
of an old infectious thrombophlebitis. 
It is in this condition that it is so very 
important for us to make a_ positive 
differential diagnosis and to use the 
Trendelenburg and Perthe tests as aids. 
It matters not whether the patient gives 
a history of one or a dozen attacks of an 
acute infectious thrombophlebitis as long 
as the patient has recovered from the 
infectious and inflammatory condition at 
the time and as long as he responds to 
the appropriate tests. Decide each case 
by itself. 

Any patient who gives a_ positive, 
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negative, double or nil Trendelenburg 
test should be injected. Any patient who 
gives a positive Perthe test may be injected 
regardless of whether the Trendelenburg 
test shows a definite reverse flow or not. 
By this I mean that any patient who has a 
group of varicose veins which causes 
stagnation of blood and an _ increased 
congestion of the lower legs is better off 
when relieved from this excess overflow 
from the venous system. If the Perthe 
test is positive we know that the deep 
system is functioning and competent to 
take care of all the venous blood from the 
extremity. The general condition of the 
patient can be improved by relieving 
the varicose veins which throw an increas- 
ing load on the system in general. 

The one contraindication accepted by 
all physicians is the case where a definite, 
positive, infectious thrombophlebitis has 
been present at some time in the past, 
either following confinement or otherwise, 
and which has left the deep venous system 
of the leg severely injured or destroyed. 
In these cases the varices may be entirely 
compensatory in nature and _ therefore 
must be preserved. On the other hand, the 
mere fact that the patient gives a history 
of a deep thrombophlebitis must not be 
taken as a positive contraindication to 
the injection treatment of her varices 
which may be present coincident with the 
former. If the patient responds correctly 
to the various tests which are used to prove 
the functioning of the deep venous cir- 
culation, and the circulation in the varicose 
veins which may be present are of a 
reserve flow, the author sees no reason, 
whatsoever, why they should not be 
treated. 

Recent cases or thrombophlebitis in 
the deep system will be a positive and 
definite contraindication and must remain 
so until time alone has proved the extent 
of destruction to the deep circulation and 
the infectious condition has entirely quieted 
down.*Many authors feel that the stimula- 


* Dr. E. E. O’Neil of Boston has recently advised 
the injection of the large veins above the area of acute 
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tion produced following the injection 
treatment may reactivate the latent infec- 
tion of thrombophlebitis, which at times 
persists for years. 

Many inquiries have been received as to 
whether or not the deep system would be 
capable of caring for the increased 
circulation after the dilated superficial 
varicosities have been thrombosed and 
destroyed. 

It is undoubtedly not clear to those 
asking these questions that the blood in 
the large varicosities is due to an overflow 
and that it is a part of a vicious circle. 
As stated before, all this blood has already 
passed upward in the deep system and 
should have gone onward to the heart 
and lungs. Instead of doing so it has run 
backward as an overflow through a break 
in the wall or through deficient valves 
and must again be drawn inward through 
the communicating veins of the lower 
leg to again pass upward toward the 
heart. Thus it is clear how part of the 
blood spills over and flows backward all 
the time to fill the varicose veins and it 
is this overflow of the vicious circle that 
it is desired to stop. There is no increased 
demand on the deep veins by the oblitera- 
tion of the varicosities but rather they 
are relieved of the excess load of con- 
tinually carrying upward the blood which 
they have already passed toward the 
heart but which ran out through a break 
in the wall to reenter the deep system 
below. The superficial venous circulation 
of the lower leg which is still normal will 
continue so and will carry the blood 
upward and into the deep system with the 
veins protected by valves, and be un- 
hampered by the reverse or stagnant 
flow formerly present in the varicosities. 


infectious thrombophlebitis in the superficial group. 
This he has done with the theory of completely blocking 
the patent vein above the thrombophlebitis area with a 
firm, hard thrombus. This would prevent the reverse 
flow and pressure from above into the inflamed area 
and he also believes that there is very little possibility 
of an extension of the active infection present into the 
firmly thrombosed veins above. This is a new idea 
and may prove to be a good one. 
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Technic: The actual technic used in the 
injection treatment of varicose veins varies, 
of course, with the individual physician. 
The majority of those employing this 
mode of treatment have come to agree 
that the more empty the vein is of its 
contained blood and the more concen- 
trated the solution may be within the 
vein, the better and more rapid the result. 
Each physician must decide for himself 
as to how this can best be accomplished. 

The advocates of HgCl, (Fig. 1) argue 
that they should bring the solution into 
direct contact with the intima. They do 
this by first introducing the needle into 
the vein and then compressing the vein 
wall above the point of the needle as the 
solution is injected. This momentary con- 
tact is supposed to be suflicient. The 
patient may be sitting, standing or prone 
with this technic. Immediately after 
the injection the needle is withdrawn and a 
sponge strapped tightly over the site of 
the injection. This gives a good thrombus 
about 2 in. in length. 

Many physicians using quinine and 
urethane (Fig. 2) simply inject the solution 
directly into the distended vein with the 
patient sitting or standing. The percentage 
of good results is small this way; however, 
if the vein is emptied of the blood and the 
flow restrained by the use of tourniquets 
as the solution is injected, most perfect 
results will be obtained. 

Some prefer (Fig. 3) to make only one 
injection at a sitting and after entering 
the needle point into the vein lumen they 
have an assistant strip the blood from the 
distended vein with the two index fingers. 
The solution is then injected and held 
localized for three to five minutes. If the 
vein has no collaterals this technic works 
well but as a rule collateral veins are so 
numerous that the solution diffuses very 
rapidly. 

Other operators (Fig. 4) use some type 
of occluder as suggested’ in Rheil’s clinic 
and by Theis. This is often very satisfac- 
tory but I prefer to use a heavy }¢ in. 
lead wire or soft copper tube. This can be 
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moulded to the segment treated and then 
held by an assistant. 
I prefer to use the effect of gravity to 


Fic. 1. Fic. 2. 

Fic. 1. Technic for injecting bichloride of mercury. 
This is best done by introducing needle into dis- 
tended vein and then injecting solution with vein 
walls collapsed by thumb pressure as shown. This 
may be done with patient either sitting or standing. 

Fic. 2. Injection of varicose veins with quinine and 
urethane. Most operators do this with patient stand- 
ing and inject directly into filled vein. Author prefers 
to inject solution into empty vein and with use of 
tourniquets as with any other solution. 


empty the vein as much as possible and 
then retain the solution locally by the use 
of tourniquets. The leg may be dropped 
below the level of the table or the patient 
may be asked to sit up if more back 
pressure is desired to offset the pressure 
under which the solution is injected. In 
view of the experiments with the aid of 
the fluoroscope which demonstrated that 
any movement of the muscles of the leg, 
raising of the head or raising of the body 
tended to cause a reflux of the injected 
solution, forcing it out of the varicose 
veins and into the deep system, I have 
considered that the patient be absolutely 
relaxed and in the reclining position during 
the injecting ‘process. This. it seems to me, 
keeps the solution from being diluted with 
blood and also prevents dissemination 
of the injected solution into the deep veins 
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until it is desired. I therefore keep the 
patient absolutely relaxed and motionless 
until the desired sclerosing effect has taken 


Fic. 3. 


place. This takes from three to five min- 
utes. As the needle is withdrawn sponge 
pressure is made at the site of the injection 
and held in place with adhesive. Firm 
pressure is made over this sponge for 
another three to five minutes to be sure 
of no leakage and of the needle tract being 
closed by a clot. The sponge is removed 
twenty-four to forty-eight hours later. 

It was recently suggested by one of my 
assistants at the clinic* that instead of 
holding the syringes with the needles in 
the vein following the injection and while 
allowing the sclerosing fluid to act that 
the needles be forced through the vein 
and thus transfixed (Figs. 5-7). This 
would then leave the shaft of the needle 
plugging the opening in the proximal side 
of the vein so as to prevent perivascular 
leakage and with the point of the needle 
‘resting in the tissue beyond the vein thus 
preventing the blood and fluid from leaking 
backward through the needle Iumen and 
on to the skin. It accomplishes the same 

*Dr. Elmer M. Ruston. 
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result as we get by the more clumsy technic 
of holding on the syringe, speeds up the 
work, demands less syringes, and removes 


Fic. 4. 
Fic. 3. Needle introducedjinto distended vein and vein then stripped empty by assistant. Solution then injected 


and retained locally by digital pressure. 
Fic. 4. Use of soft lead wire to retain solution. It is similar to the Theis occluder. 


the possibility of leakage if the assistant 
inadvertantly withdraws the needle from 
the vein wall while holding it im situ. 
The latter is the most frequent cause of 
periphlebitis and sloughs and is often 
unrecognized, at the time. 

The technic just described is that 
preferred with any solution that I may 
use and whether one or many injections 
are to be made at a time. Some prefer to 
make only one injection at a sitting and 
repeat every two to four days. There is 
no real objection to that idea. I prefer, 
as a rule, to treat the entire case at one 
time, whether on one or both legs. If the 
condition is very extensive on both legs 
then one leg may be treated on one day 
and the other leg a few days later. 

The ideal thrombus is about }4 in. in 
diameter as experience has shown that a 
thrombus of this size organizes more 
rapidly. It seems clear that it should take a 
large thrombus much longer to become 
organized and absorbed than a small one. 
It is also clear that there is a much greater 
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possibility of recanalization of the large 
thrombus than of the small one. If the 


veins are size one then no attempt is made 


to collapse them other than at the sites 
of puncture. If they are large an attempt is 
made to compress them so that the throm- 
bus may be small when formed, thus 
markedly shortening the period of organi- 
zation. Often the entire vein is collapsed 
by the use of multiple strips of adhesive 
from groin to ankle (Fig. 8). This has the 
added effect of “‘sausagizing” the vein 
into segments and thus still more preclud- 
ing the possibility of embolus formation. 
Elastic stockings should not be worn for the 
first two days following the treatment 
but may be used after that. If used from 
the first they would completely empty the 
varices and oftentimes no thrombus will 
form at all. It has been suggested that if 
the injury to the intima were severe enough 
we might have the walls of the vein adhere 
and close the vein without a thrombus 
formation. Our biopsy sections have failed 
to show this in a single case and I do not 
believe that it occurs. 
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As with any surgical procedure com- 
plications still arise and probably always 
will. The most common complication fol- 


Fic. 6. 


Fics. 5 and 6. Typical case of varicose veins first 
appearing in mid-thigh. Typical great saphenous 
involvement. Circular markings are where tourni- 
quets would be applied while separate markings are 
on loops to be injected. 


lowing the injection of the sclerosing fluid 
is the periphlebitis along the course of 
the injected vein. This comes from | 
of 3 different causes: (1) The direct injec- 
tion of the sclerosing fluid outside the vein; 
(2) leakage of the injected fluid through a 
needle puncture in the wall of the vein 
either where the needle has transfixed the 
vein and thus punctured the posterior 
wall unintentionally or where through 
careless technic compression has not been 
maintained sufficiently long at the site 
of the injection after withdrawal of the 
needle to allow the needle puncture in 
the vein wall to become sealed with the 
clot; (3) by the direct passing of the scleros- 
ing fluid through the wall of the vein where 
the vein wall was extremely thin or where 
the fluid was injected under undue pres- 
sure. This periphlebitis usually is not 
severe and as a rule is of no particular 
consequence other than causing the patient 
some mental distress and local soreness. As 
a rule it reaches its height on the second day 
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and has practically disappeared by the fifth 
to sixth day unless a definite amount of the 
fluid has been injected perivascularly. 
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If a periphlebitis does develop external 


support in the way of bandages or adhesive 
strapping and localized, moist heat will 


Fic. 8. 


Fic. 7. All varices treated with tourniquets remaining in situ following last group of injections. The needles are 
left in situ and transfixed through vein preventing leakage. Varix punctured carelessly at one point. Immediate 
sponge pressure maintained by index finger as shown to prevent leakage. 

Fic. 8. All needles removed and sponge pressure applied and held firmly in place with adhesive straps. This pre- 
vents leakage, sausagizes vein and maintains pressure support throughout at least 48 hours during period of 


thrombus formation. 


The amount of fluid injected perivas- 
cularly needed to produce a severe peri- 
phlebitis or a true destruction of the tissues 
and a slough will, of course, vary according 
to the particular solutions used. With 
the bichloride this needs to be only a very 
small amount, probably not more than 1 
or 2 minims, with 20 per cent sodium 
chloride 8 to 12 minims, and with the 
sugar solutions 2 to 4 c.c. 

Some authorities have stated that peri- 
phlebitis and sloughs will not occur with 
accidental perivascular injections of the 
sugar solutions. With this I cannot agree 
for I have seen them myself. It is true, 
however, that the sugar solutions are by 
far the safest of all those used and have 
less likelihood of causing complications. 


give much comfort. Ice packs at times 
are more comfortable than heat. If this 
condition is present in the lower leg the 
ace bandage or an elastic stocking serves 
the purpose well. If it is present in the 
large veins in the thigh strapping with 
strips of adhesive 3 in. wide extending 
about half way around the thigh is best 
(Fig. g). This gives the added support 
and is very comfortable to the patient when 
on his feet. If the condition is very severe 
then rest in bed with continuous hot packs 
terminates the condition more quickly. 
This, however, I try to avoid in accordance 
with the theory of clot formation pre- 
viously discussed. I believe that the throm- 
bus is more limited to the varicose veins 
and that there is less likelihood of its 


i. 
R 
4 
4 
ae 
~ 
Fic. 7. | 


New Series Vot. X, No. 1 


extending further with the patient up and 
about. This also precludes the possibility 
of embolus by aspiration from the great 
saphenous. If a slough develops excision 
and immediate suture with non-absorbable 
sutures is probably the quickest way out 


of the difficulty. They, however, un- 
doubtedly cause a larger scarring and 
more pigmentation than will follow the 


usual course of letting the slough separate 
and heal under the usual dressings. I 
believe sloughs can be avoided by very 
close attention to a careful and proper 
technic. They will always happen in the 
hands of men beginning this work until 
they learn the fine details. 

Fatalities directly due to the injection 
treatment no longer occur or at least 
those due to the formation and develop- 
ment of a pulmonary embolus are very 
rare. It must be admitted, however, that 
they have occurred and I was so unfor- 
tunate as to have one develop in a case 
that I had treated personally. This 
occurred while the patient was up and 
walking about on the lawn. The patient 
had a positive Trendelenburg reaction and 
the blood flow was downward from the 
sapheno-femoral opening. It is thus clear 
that we most certainly did not get the 
embolus by aspiration upward from the 
saphenous system. This also lends weight 
to the theory (which I have never seen 
quoted elsewhere) that when emboli do 
occur from varicose veins they are aspi- 
rated inward through the communicating 
veins into the deep system and then up- 
ward toward the heart. Violent exercise 
could break off a limb or branch of this 
thrombus resting in the veins as the 
branches of a tree, yet it is very plausible 
that this would rarely occur when the 
patient was going about his usual work. 

It is also true that fatalities are continu- 
ally occurring secondarily and associated 
with this treatment. It is just as important 
or more so that the most extreme asepsis 
be maintained throughout this treatment 
as when giving any type of intravenous 
medication or therapy. This, however, Is 
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oftentimes entirely disregarded and the 
work is done in the most careless, slipshod 
manner with no attention paid to asepsis 


Fic. 9. Typical case of varicose ulcer fed by group from 
venous system from groin to ankle. Varices size 4 
at groin to knee and size 3 from knee to ulcer. Very 
extensive. Typical wide strips of adhesive applied 
for support during the ten days following the 
treatment. 


whatsoever. It is also plausible that the 
infection may be hematogenous from some 
infection present in the stagnant blood in 
the large varices at the time of the injec- 
tion so that the thrombi themselves 
become directly involved as in any case 
of acute infectious thrombophlebitis. 

In one case recently seen in consultation 
a staphylococcus infection had developed 
in all the large varicose loops from the 
lower leg to the groin and on opening these, 
typical staphylococcic pus was obtained. 
The patient developed a typical pulmonary 
embolus with infarct and died three days 
later of a right lower lobar pneumonia. 
The findings were those of a septic infarct 
formation rather than of true pneumonia. 
The source of this infection could not be 
traced yet there is no question but that it 
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was there and that in all probability it 
was introduced at the time of the injection 
treatment. 

Another fatality recently occurred in a 
case where the treatment was given con- 
trary to all rules of the game. In my opin- 
ion this fatality was entirely needless. 
The patient was seen with a very severe 
acute infectious thrombophlebitis of the 
veins in the lower leg. She was sent home 
to bed for the usual treatment with hot 
packs, rest and elevation. Ten days later 
two injections of a sugar solution were 
given. Following this the patient developed 
a severe reaction locally which suggested 
the formation of a hematoma or a perivas- 
cular infiltration. This was subsequently 
incised for drainage. Following this further 
injections of bichloride of mercury were 
given. The patient’s general condition 
was steadily downward and ten days later 
she developed a general septicemia evi- 
denced by four successive positive blood 
cultures. All authorities agree that no 
case of acute infectious thrombophlebitis 
should ever be submitted to the injection 
treatment for his varicose veins until 
weeks and months have proved that all 
tenderness and signs or evidences of the 
acute infection have entirely disappeared. 
Some authorities even go as far as to say 
that no case having had an infectious 
thrombophlebitis should ever receive this 
treatment. I do not subscribe to this dras- 
tic stand, however, but believe that the 
clinical and careful examinations and study 
of the case at hand should settle this point. 

Recurrences will continue to develop 
following the injection treatment just 
as after the operative treatment. In 
connection with this point it is very 
important that our records be made more 
thorough at the time of the first examina- 
tion. If the patient returns at the end of 
one, two, or more years and shows a 
varicose vein formation it is very important 
for the physician and his reputation to be 
positive as to the point whether this is a 
new formation or whether it is a recurrence 
of the old. Carefully prepared records 
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at the time of the first examination will 
usually settle this point. Oftentimes the 
new formation is a vein lying parallel 
with the one previously injected. This 
often happens in the lower thigh and also 
just internal to the tibia. The previously 
treated vein may be only a remnant or a 
fibrous band yet clearly distinct from the 
new formation. Such a case could easily 
be classed as a recurrence by the doctor 
as well as the patient and usually would 
be so recorded. 

Recurrences develop due to either weak 
and mildly irritating solutions or to the 
fact that the case was not treated drasti- 
cally enough at the first sitting. By that I 
mean the case was treated by the single 
injection method and by the use of a 
solution that obliterated a small portion 
of the vein at a time. The collateral veins 
would continue to dilate almost as rapidly 
as the other veins would be thrombosed. 
If the solutions are injected into large 
varices size 4 or larger which are filled 
and distended with blood it is certainly 
most logical that we would not have the 
solution in sufficient concentration to 
give results. Finally some veins are very 
resistant to sclerosing solutions and may 
need several injections. Recurrences and 
new varicose formations are treated just 
the same as new cases would be, using the 
technic just described but a more highly 
irritant solution. Persistence and vigilance 
here spell success. 

When checking up on a_ previously 
treated case it is important to keep in 
mind the fact that if the etiological factors 
are still present in the individual case 
which caused the varicose formation to 
begin with, whatever they may have been, 
then it is very logical to expect more and 
new varices to develop. This should be 
explained clearly to the patient. When a 
dentist discharges a patient with all 
cavities filled he does not tell him he will 
never have another cavity form. The 
same holds true for a patient having 
varicose veins. 

There has been much discussion as to 
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the pathology developing following the 
injections. This has been studied in much 
detail in cooperation with Dr. N. H. 
Lufkin, pathologist at the Minneapolis 
General Hospital and associate in pathol- 
ogy at the University of Minnesota. 
Biopsy specimens have been made in 
more than 60 treated cases. In all, over 
goo sections of these specimens have been 
studied. These have been taken at intervals 
of from one hour to two and one-half years 
after the date of the injection. 

The biopsy specimens removed at one 
and two hours showed nothing more than 
a simple, red thrombus. No apparent 
pathological change had taken place in the 
intimal cells. The clot or thrombus at this 
stage was soft and was not firmly attached 
to the endothelial layer. 

Specimens removed after twenty-four 
hours showed somewhat different results 
depending on the solution used. Those 
specimens taken after the injection of 
75 per cent invert-sugar and the 20 per 
cent sodium chloride showed a definite, 
early thrombus formation through a small 
area at the immediate site of the injection. 
This was a true laminated thrombus. 
Two centimeters away we found a simple, 
red thrombus with no sign of hyalinization. 
Only occasionally were leucocytes found 
infiltrating the subendothelial layers. At 
the site of the injection with the quinine 
and urethane the endothelial cells were 
actually destroyed for a distance of about 
I cm. and there was more leucocytic 
infiltration of the vein wall than with the 
other solutions. In this area a true throm- 
bus was found with large islands or pro- 
longations of blood platelets. Beyond 
this point the same red thrombus was 
present. 

In other sections of specimens removed 
at intervals of five, ten, twenty days and 
later, after the injection, the thrombus 
was seen to continue organization. This 
organization seemed to proceed most 
rapidly at the site of the injection and 
then extend along the vein, involving the 
red thrombus so that the ultimate end- 
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result was the same in both cases: a com- 
plete organization of the vein with the 
obliteration of its lumen. 

The work done abroad and reported 
on this same subject was after the use of 
bichloride of mercury, which is a very 
severe protein poison. In all those cases 
it was reported that the endothelium went 
through a stage of cloudy swelling and 
was sloughed off. A somewhat similar 
condition was found by us with the quinine 
and urethane injections but not with 
the other solutions. This later finding 
agrees with the clinical results; by that I 
mean that the thrombus is harder and 
firmer following the quinine and urethane 
or the bichloride of mercury injections 
than after the sugar or salt injections. 
This work has been reported more fully 
elsewhere. 

And now we come to varicose ulcers, 
that common but painful and disabling 
complication of varicose veins. It is in 
this field in particular that I feel we have 
made such improvements in the method 
of treatment. 

It is now generally accepted without 
question that varicose ulcers are merely 
the end-result of the stagnation of blood 
in the varicose veins with a waterlogging 
of the tissues with lymph and edema, 
combined with the products of combustion 
giving a local acidosis. There is thus 
produced a local trophic state far below 
normal. The element of trauma or infection 
added to this lowered resistance of the 
tissue is sufficient to cause a tissue break- 
down and ulcer formation. 

If this theory is correct then the ideal 
treatment should be to eliminate the 
reverse flow of blood in the varicose veins 
and raise the trophic state of the tissues 
near to the normal. This is quite easily 
done and the resulting rapid healing of 
the ulcer is often very surprising. 

The ulcers and tissues about them are 
usually badly infected. A local cellulitis 
is always present and the condition is 
very painful and tender. With this con- 
dition present it is best to delay the injec- 
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tion of the varicose veins both due to the 
theoretical possibility of an infectious 
thrombophlebitis developing and to the 
fact that the veins will respond to the 
injection treatment better after the cellu- 
litis of the tissues has cleared up. In the 
average case this takes but a few days 
and then the injection of the veins may 
be done as in the uncomplicated case of 
veins. 

The time honored treatment of varicose 
ulcers has been to put the patient to bed with 
the foot in high elevation and apply hot 

packs. It is true that this has often given 
neal results but the patient is bedridden and 
necessarily kept from work. Others have 
applied the Unna’s cast or boot over the 
ulcers and then let the patient wipe up 
the discharge as it ran out of the cast. 
This has also given good results and is 
still the routine treatment in many clinics. 
Both of these have now given way to the 
more modern supportive treatment by 
means of the rubber sponge or “‘venous 
heart” and the ace elastic bandage. The 
varicose veins are then injected at any 
time throughout the treatment as may 
best suit the doctor and the patient. 

Any treatment so radically different 
as this should be explained more fully. 
In the past the patient has been kept in 
bed with the foot in high elevation. Here 
the patient is instructed to walk and 
told that the more he walks the better 
he will feel and the more rapidly he will 
get well. He is also told that the more he 
walks the more quickly the pain will 
leave him. 

The blood in the superficial veins nor- 
mally passes both upward to the sapheno- 
femoral opening and inward through the 
communicating veins to the deep system. 
With each contraction of the calf muscles 
on walking the contained group of deep 
veins are tightly squeezed and the blood 
therein is forced upward through the 
femoral vein toward the heart. During 
the period of relaxation of the calf muscles 
the deep veins have a negative pressure 
and fill again from the extremity and the 
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superficial group. In the case of varicose 
veins large varices are continually refilled 
by the reverse flow downward through the 
saphenous vessels so that the total volume 
of blood in the large superficial group of 
veins of the lower leg remains the same. 
In addition to the stagnation of blood in 
the large veins the walls of the capillaries 
have lost the function of containing the 
fluid portion of the blood and the tissues 
are saturated both with this and with 
lymph. By means of the rubber sponge or 
“venous heart”’ this is all corrected. 

A good grade rubber bath sponge is 
selected of a size larger than the ulcer. 
Some soothing ointment is applied to the 
ulcer surface. Fluffy gauze dressings are 
applied and a few layers of sheet wadding. 
Over this the rubber sponge is applied 
and bound in place with a plain gauze 
bandage. Be sure that it does not slip 
and have it come 1 in. below the edge of 
the ulcer. Now apply the 4 in. ace cotton 
elastic bandage starting at the knee and 
going downward with a double figure of 
eight about the ankle. This is very impor- 
tant and should be low. This is applied as 
tightly as possible at first and then more 
loosely as the edema disappears. The rule 
to follow is ‘““The more the edema and 
cellulitis the tighter must be the bandage 
and the more must the patient walk.” 
It is often difficult to convince the patient 
of the sanity of this radical change from 
the treatment he has always used, yet 
therein lies your success. Often the pain 
in an extensive case will be gone in an 
hour and after a 10 to 12 block walk. 
If it returns again after lying down have 
the patient get up and walk about the 
room a few times and go back to bed. 

The mechanics of this treatment Is 
merely preventing the reverse flow of 
blood from the sapheno-femoral opening 
into this ulcer area by the use of the 
tightly wrapped bandage combined with 
the rubber sponge which gives a firm 
but very soft and even pressure over the 
ulcer and edematous area which gradually 
forces the fluid out of the tissues. The 
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walking of the patient with the resultant 
constriction of the calf muscles keeps the 
deep veins emptied and this carried away 
the fluid forced out of the tissues by the 
sponge. The bandage holds the whole 
leg, sponge, etc. in a cast in which the 
rubber sponge is the only elastic part 
which can give as the calf muscles are 
contracted. It also gives a very constant 
and even pressure all the time. In other 
words the patient’s heart will force the 
arterial blood to the extremity with its 
food and oxygen and my rubber sponge 
acting as a “venous heart” will pump the 
venous blood inward and upward giving 
rise to a normal trophic state of the 
tissues and a rapid healing of the ulcer. 

During the past year I have become 
convinced of the value of the use of iodine 
i the treatment of varicose ulcers. I 
cannot explain this on any other basis 
than that it aids the absorption of scar 
tissue and thus softens the tissues in 
general. All ulcer cases are now given 
10 drops of saturated solution of potassium 
iodide three times a day after meals as a 
routine. 

The Braun type of implantation seed skin 
graft is used as a routine inall the ulcer cases 
and often with good results. Some cases will 
need further preparation and grafts of the 
Riverdin, Thiersch or Wolf type. 
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In conclusion let me say that as is true 
with any great step forward errors have 
been committed, yet improvements in 
technic have been developed, more ideal 
solutions have been found and in general 
the road paved for advancements. Many 
men have attempted the treatment with 
no experience and some without ever 
having seen or read about the method. 
It has been done by men incompetent of 
doing any type of intravascular medication 
and it has been attempted by those having 
no knowledge whatsoever of the action 
of drugs or of the pathological process 
developing following the treatment. Claims 
have been made for the treatment which, 
of course, are most unjust and unfounded 
and which can only be obstacles to its 
improvement and use. Complications have 
developed which now can be avoided. 
The percentage of recurrences has been 
cut down by better technic and the 
fact has been recognized that new varices 
may develop even though the patient 
has an ideal and perfect result in all varices 
treated. 

With these facts in mind we must accept 
the injection treatment of varicose veins 
as a mode of therapy here to stay and as a 
great step forward from the disfiguring 
and at times almost mutilating operative 
procedures of the past. 
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LEAD POISONING AND THE EIGHTEENTH AMENDMENT* 


Gerorce ALBERT Moore, M.D. 


BROCKTON, MASS. 


HE rarity of the occurrence of lead 

poisoning in surgical practice is a 

commendable reflection upon the 
physicians in general practice. Probably 
a large proportion of patients with this 
disease are first seen by their family 
doctors. Surgeons rarely have an oppor- 
tunity to differentiate the acute toxic 
episodes of lead poisoning from the acute 
surgical abdomen. 

A recent anonymous article! mentions 
the industries and trades in which lead 
poisoning most frequently occurs. Allusion 
is also made to a number of deaths from 
lead poisoning in rural communities in 
the State of Maine from water which 
had run through lead pipes. Regarding 
the causative factor, a report of the 
Massachusetts State Board of Health 
in 1898 is of interest: 


A review of results of all the experiments 
indicates strongly that the two active agents 
in the waters, causing them to take lead into 
solution, were oxygen and carbonic acid. 
The purer the water (for instance, distilled 
water), the more active these agents were upon 
lead in the water. The presence of nitrates 
and ammonia in distilled water together with 
the free access of air caused a very violent 
action upon the lead to take place; but they 
had much less influence when present in 
natural waters containing some organic matter. 


The fact that nitrates and ammonia 
are not common constituents of spring 
and well water probably explains the 
comparative infrequency of lead poisoning 
among the larger proportion of rural 
inhabitants who use water that has been 
conducted through lead pipes. 

Since lead poisoning has been made a 
compensable disease under the Workmen’s 
Compensation Laws of Massachusetts 
much interest has been aroused among 
physicians interested in industrial acci- 
dents and diseases. 


Statistics compiled and reported by 
Dr. Alice Hamilton? show that in 1913 
there were 1770 cases of lead poisoning 
in 19 plants employing 7500 men with 
16 deaths. In the state of Utah in 1919-20 
there were 468 cases of plumbism, an 
incidence of 6.7 per cent in 1919 and 5 
per cent in 1920. 

The studies carried out by Mayers* 
of 381 lead workers in 23 plants of the 
leading lead industries in the state of 
New York should be of considerable 
concern to employers and physicians to 
laborers exposed to lead. Mayers found 
that the lead burners, who were exposed 
to the fumes of lead oxide show on examina- 
tion lead absorption in all cases, and 
that solderers show on laboratory studies 
no absorption. Of the 381 lead workers 
studied, 149 were found evidencing absorp- 
tion of lead clinically, and in 66 per cent 
of these, absorption of lead was confirmed 
by laboratory tests. 

Aub‘ and his co-workers at the Massa- 
chusetts General Hospital have shown 
in their studies of lead poisoning that 
storage of the lead is in the calcareous 
portions of the bones. They have demon- 
strated that the intramuscular administra- 
tion of bovine parathyroid extract causes 
a rapid elimination of lead. 

Of the less frequent causes of lead poison- 
ing, snuff® has been reported in medical 
literature by several writers in the past. 
The lead in snuff was a lead chromate 
used as an adulterant. 

Patients with toxic symptoms from lead 
contained in alcoholic beverages are occa- 
sionally reported in the lay press and in 
rare instances recorded medical 
literature. 

In an article by Hargrave® citing 5 
cases of lead poisoning from painting 
on the U. S. S. Wyoming, the case of a 
sailor is reported who developed the disease 
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from drinking a native drink called aqua- 
diente, which was distilled in lead lined 
containers. Knowlton’ reported a case of 
lead poisoning resulting from drinking 
wine through a rubber tube which con- 
tained a large amount of lead. A case 
recently reported to me was of a laborer 
in a wire mill who developed lead poisoning. 
Since no exposure to lead could be found in 
an investigation of his work, his home 
conditions were studied. It was found 
that he was drinking wine regularly 
which he had made in a barrel which 
originally contained litharge. 

Dunphy of St. Vincent’s Hospital, Wor- 
cester, Mass. in a personal communication 
reported a case of lead poisoning from 
cider stored in containers contaminated 
with lead which the patient had been 
drinking for two years. He also reported 
a fatal case of a man who had been drinking 
wine made in a red lead keg. 

Aub® stated that lead poisoning has 
been caused by the consumption of alco- 
holic drinks containing lead in a few cases. 
He analyzed 7 samples of distilled liquor 
and found lead content varying from 9.6 
to 52.7 mg. of lead per liter. Of 11 samples 
of wine analyzed the lead content varied 
from none to 75.4 mg. of lead per liter. 
The source of lead in wine making has 
frequently been due to the use of lead 
glazed crocks, solder from metal con- 
tainers and copper recepticles tinned with 
lead alloy which are readily soluble in the 
fruit acids. Chevallier and Olivier® reported 
an epidemic of lead poisoning caused by 
the use of litharge in treating green wine. 
Campbell and Allden” reported cases of 
plumbism from wine. Vaughn cited cases 
of lead poisoning from moonshine whiskey 
which was due to lead condensers in stills. 
In the illicit manufacture of distilled 
liquor, lead worms or condensers are 
said to be frequently used in place of the 
more expensive block tin worms. Liquor 
from such sources must necessarily contain 
considerable lead. 

The following case report of lead poison- 
ing is here placed on record on account of 
the possible frequency of the etiological 
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factor in the present illicit methods of 
manufacture of alcoholic beverages. It 
also illustrates one of the less frequent 
diseases to be considered in differential 
diagnosis of the acute abdomen. It is 
quite possible that a more extensive search 
for lead as an etiological factor in many 
of the so-called ‘“‘scofflaws” who are 
suffering from symptoms of peptic ulcer 
and enteritis might increase the incidence 
of lead poisoning. 


Case 5546. C. G. male, aged thirty-two, 
works in railroad scrap metal yard. Admitted 
to the Moore Hospital, October 7, 1929. 
Referred by Dr. Alexander McRobbie. 

Family History: Always well up to 1917 
when he had pneumonia. Had been well up to 
May 1929 when he began to have attacks of 
slight grumbling abdominal pain and moderate 
pain in many joints. In August 1929 had his 
tonsils removed with only temporary relief 
of the arthritis. Has no indigestion. Has lost 
no weight, bowels normal. 

Present Illness: Began two and one half 
days before his admission to the hospital 
when he was seized with severe pain about the 
navel radiating to the lower lumbar region. 
He took a large dose of epsom salts which pro- 
duced a rather unsatisfactory movement. The 
following day he felt somewhat better, but 
vomited two or three times. The second day 
after onset of the pain he returned to work 
but during the afternoon had a recurrence of 
the pain without vomiting. 

On examination, patient was found on his 
hands and knees in bed complaining of mid- 
abdominal pain. He was quite pale, pupils 
reacted normally, tongue was coated, teeth 
very poorly cared for, throat red. Heart and 
lungs were normal, abdomen was lax through- 
out with no masses or areas of tenderness. 
Urine: none to very slight trace of albumin, 
no sugar, a few leucocytes and moderate 
number of hyaline casts in the sediment. 
There were 4,600,000 red blood corpuscles 
per cubic millimeter. The differential count 
was essentially normal except for many red 
corpuscles that had the typical -stippling of 
lead poisoning. 

The patient’s gums were then examined and 
found to have a very definite lead line. The 
non-protein nitrogen was 38 mg. per 100 c.c., 
blood sugar 0.09 per cent. The Wassermann 
and Kahn tests were negative. 
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Furthering questioning of the patient re- 
vealed that he had drunk rather large amounts 
of home brew and moonshine for several 
months prior to the present illness. 

He was given atropine, epsom salts and 
enemas which resulted in a rapid subsidence 
of the acute symptoms and he was discharged 
October 14, 1929. At my request the patient 
obtained a sample of the whiskey from his 
regular bootlegger. Chemical examination of 
this sample showed a content of 5 mg. lead 
per liter. 
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Further inquiry elicited the information 
that many other residents in the vicinity 
of the city in which the patient lived had 
in the past and were still suffering from 
symptoms similar to those with which the 
patient was af_flicted. All attempts to 
examine or obtain laboratory specimens 
from any other patients were met with a 
positive refusal. It would seem however 
that the same bootlegger had established 
quite a thriving business. 
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A CLOSED ASEPTIC AND QUICK METHOD OF 
GASTROINTESTINAL ANASTOMOSIS* 


A. V. ParTIPILO, M.D. 


CHICAGO 


HE history of the development of 

operative procedures directed for re- 

lief of diseases of the stomach and 
the intestine is undoubtedly the most 
intriguing and fascinating branch of sur- 
gery. The gastrointestinal tract, composed 
of hollow tubes having a varied function 
and mobility, allows freedom of manipula- 
tion to. an extent which is not posssible 
with other organs of the body. It is no 
wonder that the search for the ideal has 
resulted in a multiplicity of methods, far 
beyond the dreams of the early surgeon. 
Kerr! reported about 250 methods that 
had been described up to 1923. Since then, 
there have been about as many modifica- 
tions reported in the literature. In the 
same paper he calls attention to Lafrank’s 
treatise on “Science of Ciruge,” published 
in 1396, in which LaFrank teaches a 
method of treating intestinal wounds. 
This relatively ancient work must be 
regarded as the first milestone in the 
progress of intestinal surgery. 

The next important step in the develop- 
ment of intestinal surgery is the work of 
Travers, who published in 1812 “An 
Inquiry Into The Process of Nature in 
Repairing Injuries of the _ Intestine.” 
He proved by experiments that healing 
took place by agglutination of the “vis- 
ceral peritoneum at the edges of the 
wound in the intestine, to the parietal 
peritoneum of the adjacent viscera.” 
He stressed the importance of inverting 
the peritoneal coats when suturing intes- 
tinal wounds. In 1826 Antoine Lembert 
published in “Rapport General D’ana- 
tomie” a chapter entitled, ‘Nouveau 
Procede D?’enteroffaphie,” describing a 
simple and expedient method of anasto- 
mosis. He conducted experiments upon 
dogs, all surviving the operation. He 


concluded that his method of suturing 
is easy, simple, that it maintains firm 
union, that the constriction formed is 
small, and finally that the suture does not 
interfere with function, but causes suffi- 
cient irritation to produce a prompt and 
necessary plastic exudate.- Lembert’s ob- 
servations brought out the fundamental 
principle that healing takes place, not at 
the cut edges of the bowel, but by the 
adhesion of the peritoneal coats by a 
plastic exudate. The soundness of his 
conclusion is tested by the fact that his 
method of suture which bears his name is 
widely used at the present time. 

From the foregoing it can readily be 
seen that the primary principles of intes- 
tinal surgery were well established over 
one hundred years ago. The beginning 
of present-day gastric surgery had its 
inception with the experimental researches 
of Gussenbauer and Winiwarter,? who 
in 1875, at the suggestion of Billroth, 
successfully performed gastric resection 
on dogs. Their work stimulated Pean in 
1879 and Rydygier in 1880, to attempt 
the operation upon humans, but without 
success, as their patients died as a result 
of peritonitis. To Billroth goes the credit 
for performing the first successful gastric 
resection on a patient. This operation 
is now known in most countries as the 
Billroth No. 1, whereas in France, it is 
known as the Pean operation. Another 
important surgical step was an anterior 
gastroenterostomy, performed by Wolfer 
in 1881, for pyloric stenosis in a case with 
inoperable carcinoma of the stomach. This 
was, undoubtedly, the beginning and the 
foundation of the most common operations 
on the stomach. The bad features of this 
operation were overcome by Von Hacker, 
in 1885, by doing a posterior instead of an 
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anterior gastroenterostomy. William J. 
Mayo, in 1905, perfected this by describing 
a no-loop posterior gastroenterostomy. 

A very interesting phase of gastro- 
intestinal surgery is the number of con- 
trivances that have been suggested to 
perform an anastomosis. Silvestri, in 1862, 
was the first to introduce an elastic ligature 
to sustain an anastomosis; this was im- 
proved by McGraw, in 1891. Others 
since have suggested various contrivances: 
Senn used bone rings; Robson suggested 
bone bobbin; Harrington and Gould alumi- 
num rings; O’Hara devised a_ special 
forceps which he suggested for an end-to- 
end and lateral anastomosis; Halsted 
used inflatable rubber cylinders. In 1892, 
Murphy used steel buttons which per- 
mitted rapid anastomosis, with perfect 
approximation. Its simplicity and quick 
method had a stimulating effect upon 
intestinal surgery by making it popular. 
Many other contrivances have been intro- 
duced which are too numerous to mention. 
It was early proved that it was not advis- 
able to introduce a foreign body to sustain 
an anastomosis. Of all the methods that 
have been suggested, the Murphy button 
is the only one that still has its adherents. 
In selected cases and for anastomosis of 
the large bowel the button has a distinct 
advantage over other methods. For surgery 
of the small bowel and the stomach, 
there is danger that the button may become 
lodged somewhere along its path, thereby 
causing a mechanical obstruction. Should 
obstruction occur as a result of the Murphy 
button even in I out of 1000 cases, it 
certainly ought to be discarded, because 
of the high mortality which follows obstruc- 
tion. As a matter of fact, any operative 
maneuver, which because of its use causes 
an increase in the operative or postopera- 
tive mortality, ought to be shelved. 

Another interesting phase of intestinal 
surgery was the extensive experimental 
study of Behrend, Bech and Herrmann,’ 
to determine which is the best method of 
anastomosis. They concluded that the 
end-to-end is the best method; whereas, 
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when the lumen of the intestines is of 
different calibers, they suggest a lateral 
anastomosis. Sweet‘ considers a lateral 
anastomosis of a thin-walled gut as more 
logical than an end-to-end, . . . “regard- 
less of the physiology; for we know that 
adaptation will occur even to the point 
that the gut becomes in time, even after 
a lateral anastomosis, a straight tube 
again.” The author in 1928° suggested an 
end-to-end to side anastomosis which 
combines the technical principles of both 
the lateral and end-to-end. It eliminates 
the bad features of an end-to-end and is 
superior to the lateral in that it takes 
less time to perform the operation, at 
the same time retaining its good features. 
Behrend, et all, in the same study men- 
tioned here, devoted considerable time to 
aseptic methods of anastomosis and be- 
lieves that the development in the future 
will be along this line. 

In spite of the great strides made, 
gastrointestinal anastomosis is still con- 
fronted with the highest mortality rate, 
compared to other operations in the 
abdominal cavity. The most frequent 
cause of this is infection, due to con- 
tamination or spilling of the contents of 
an opened gut. The desideratum would 
be to perform an anastomosis in an aseptic 
manner by excluding all the dangers 
attended by the open method. In a pre- 
liminary report on the same subject, the 
author stated,® “The open method of 
anastomosis is attended with a certain 
amount of postoperative complication and 
fatalities that are directly due to spilling 
of contents from the opened bowel... . 
An operation must be carried out asepti- 
cally to its completion; and this cannot be 
secured with an opened stomach or intes- 
tine.” Fraser and Dott’ consider the 
insufficient blood supply and the highly 
septic contents of the large bowel as the 
factors which render surgery of the colon 
so dangerous. Of all the various factors, 
they consider sepsis as the most serious. 
Fraser® described a closed method of 
anastomosis which he experimented upon 
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54 animals with no deaths. He also used 
this method in the human in 14 cases with 
one death. Pringle® perfected a forceps 
embodying the same principle and con- 
cluded” that his method is quick and 
that the risk from infection is much less 
than with ordinary methods. He used it 
in 14 cases, with 2 deaths. The first was 
in a man in very poor general health, with 
advanced carcinoma of the descending 
colon, adherent to the lateral abdominal 
wall and with a pericolic abscess. The other 
who died was a man aged sixty-eight, 
with carcinoma of the pelvic colon. He 
died on the thirty-second day after the 
operation as a result of thrombosis of the 
left femoral vein. In no case did Pringle 
find obstruction due to formation of a 
shelf. Pringle used a series of mattress 
sutures, each penetrating to the submucosa 
burying the forceps from either side. 
When the instrument is pulled out, the 
only place where the serous coats are not 
in contact is at the point of emergence 
of the forceps. With this method there is 
danger of inverting too much tissue. 
Halsted,!! in 1922, described a method 
of colectomy which he experimented upon 
dogs without any failures. His method is 
very ingenious; he closed the ends of the 
colon and approximated them with a 
single row of mattress sutures. The opera- 
tion is complete by puncturing the dia- 
phragm by means of a special knife intro- 
duced per rectum. Highsmith,!? in 1923, 
suggested a method similar to Halsted’s. 
He closed the ends of the bowel by a 
strand of silkworm gut thrown around the 
intestine in a groove left by a narrow 
crushing forceps. The strand of silkworm 
is held in a special loop clamp, similar to 
a polyp snare. The closed ends are then 
sutured and the silkworms are cut by the 
loop clamps and the latter are removed 
thus re-establishing the continuity of the 
lumen. This method is an improvement 
over the Halsted method; nevertheless, 
it has the tendency to invert too much 
tissue. Kerr and Parker, in 1923, also 
devised a closed method of anastomosis. 


Partipilo—Anastomosis 


American Journal of Surgery 37 


They invert the ends of the intestines to 
be anastomosed over a Carmalt type of 
forceps. The suture ends are not tied, 
but left long. The inverted segments 
are then sutured together with a con- 
tinous Cushing stitch. After this has been 
accomplished the original inverting stitches 
are removed, thus re-establishing the 
continuity of the lumen. This method 
leaves a large diaphragm which may cause 
cicatricial contraction. 

Recently, Perret of Berne, Switzerland, 
described a method using invaginators and 
coprostatic clamps. The essential point of 
this method is the crushing of the two 
viscera to be anatomosed at the same time 
and with the same instrument. The copro- 
static clamps help to hold the bowels 
together when the invaginators are being 
applied. The bowels are then sutured over 
the invaginators with two external, con- 
tinous, circular and concentric silk sutures. 
Perret has used this method in a number of 
cases in the human with no bad results, 
such as: hemorrhage; obstruction; or the 
formation of peptic ulcers at the site of 
the anastomoses. Rankin of the Mayo 
Clinic'* proposed a three-bladed clamp 
with a fixed central blade, against which 
the two lateral blades operate independ- 
ently. When the clamp is in use the 
posterior peritoneal surfaces of the two 
arms of the bowel are in direct appo- 
sition, separated only by the width of 
the central blade. After the application 
of the anterior and posterior sutures, the 
clamp is withdrawn and the whole line of 
suture is drawn taut with perfect approxi- 
mation. Rankin has used this method in 
12 resections of the colon with satisfactory 
results. Secondary hemorrhage or the 
formation of a diaphragm has not occurred 
in any of his cases. More recently, Hor- 
sley!® suggested a method similar to the 
one the author described® except that he 
uses ordinary Payr clamps and interrupted 
sutures instead of the continuous. The 
posterior row is sutured first with a con- 
tinous stitch by spreading apart the two 
blades. The clamps are then approximated 
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and the anterior row is sutured with 
interrupted mattress stitches. The clamps 
are then withdrawn and the mattress 
stitches are tied. He suggests this method 
in cases that are bound down with adhe- 
sions or when the bowel is immobile 
because of its anatomical peculiarities, 
and hence the posterior row cannot be 
sutured as described by Rankin. We have 
found that the Payr clamps are not easily 
handled and that the blades are too wide. 
We have also observed that when inter- 
rupted stitches are used the agglutinated 
septum has a tendency to spread apart 
when the sutures are being tied. This is 
especially true if there happens to be 
distention of the bowels. This would in 
itself spread apart the diaphragm allowing 
the contents to escape and contaminate 
the peritoneum. In these cases with 
immovable bowel the author’s clamps can 
be used, combined with Horsley’s sugges- 
tion, of suturing the posterior row first 
with the clamps spread apart, then locking 
the clamps and completing the maneuver 
with an anterior row of Cushing stitches 
as described in this paper. This would 
carry out Horsley’s suggestion and at 
the same time remove the objectionable 
features of his method. 

Since Halsted’s pioneer work of develop- 
ing an aseptic anastomosis, about 40 
distinct methods have been described. A 
review of the literature shows that the 
reason for the failure of these methods to 
become adapted is due to one or more of 
the follwing: (1) time-consuming methods, 
requiring a great deal of technical knowl- 
edge; (2) lack of simplicity in the instru- 
ment; (3) some of the instruments suggested 
disregard technical principles of a closed 
aseptic anastomosis, thereby defeating 
the purpose for which the instrument was 
used; (4) the formation of a too large 
diaphragm which might cause primary 
stenosis or secondary cicatricial contraction 
with diminution of the lumen; (4) disre- 
gard of the anatomical peculiarities and 
differences in surgery of the small and large 
intestine; and (6) disregard of primary 
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principles as applied in the standard 
methods of gastro-intestinal surgery. 

The author in the preliminary report 
suggested the use of two Carmalt forceps 
which when brought together were locked 
by a set-screw. It was early proved during 
the experimental study that the blades 
were too flexible and not strong enough to 
crush the diaphragm sufficiently. The 
present clamps represent an improvement 
with many radical changes to overcome 
the objectionable features of the Carmalt 
forceps. For the crushing effect Payr 
clamps would be ideal; but they cannot 
be used because they open all the way or 
close tightly. This causes the agglutinated 
septum to spread apart when the clamps 
are removed and a continuous suture is 
used, thus allowing the contents to escape. 
Various forceps were tried and _ finally 
the present clamps were developed and 
perfected to carry out an ideal closed 
aseptic anastomosis. I am indebted to 
the makers of the instrument for their 
suggestions and cooperation in the develop- 
ment of the instrument. 


DESCRIPTION OF THE INSTRUMENT 


The instrument is composed of two sepa- 
rate compound leverage clamps having 
greater crushing and agglutinating function 
than the Payr clamps (Fig. 1). When in 
use the two clamps are locked together 
by a set-screw attached to the left clamp. 
In order to prevent motion when the 
instrument is locked there are two prongs 
on the leverage part of the right clamp 
which fit into indentations on the corres- 
ponding side on the left clamp. Because 
of these the two clamps are locked firmly 
and evenly, allowing ease in handling the 
instrument in suturing. To facilitate open- 
ing and closing, the handles are angulated 
laterally, because it is almost impossible 
to do this when clamps or forceps are 
placed side by side unless the handles are 
angulated. The clamps also have an ab- 
dominal curvature, conforming to the 
curvature of the abdominal wall, so that 
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they will remain in the same position they long enough to perform any type of anas- 
are placed in on the abdomen. The blades _tomosis; also to resect ulcers. The clamps 
are angiotribed with cross serrations to are mechanically perfect, simple in design, 


Fic. 2. Two clamps locked together with set-screw. 
Handles angulated to permit freedom of manipu- 
lation. Also has abdominal curvature, conforming to 
curvature of abdomen. 


Fic. 1. a. Left clamp with set-screw, a, attached. Clamps 
have compound leverage with hand grip. On leverage 
side are two indentations, b. B. Right clamp. Two 
prongs, c, which fit into indentations on left clamp. 
c, Cross section of blades. 


Fics. 1 and 2. Description of the instrument 


prevent slipping of the crushed edges. easy to manipulate, hemostatic, and meet 
ey are 5 mm. wide and 8 cm. in length, the requirements for a closed aseptic 
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gastrointestinal anastomosis without a 
large diaphragm (Fig. 2). 


HEMOSTASIS 


Hemostatis in an operation is one of 
the fundamental principles of surgery. 
Regardless of the operative procedure 
or the method employed, the danger of 
hemorrhage is ever present; hence precau- 
tions must be instituted preoperatively, 
during the operation and even after an 
operation. The blood-clotting time should 
be determined in all operative cases, be- 
cause there are people whose normal 
coagulation time is longer than the average. 
Patients with jaundice should be given 
calcium by mouth or intravenously and 
if necessary a blood transfusion. Our 
experience with the instrument in this 
respect has been very satisfactory; hemor- 
rhage has not occurred in any of the dogs 
experimented upon. The crushing force 
and the angiotribe blades agglutinate 
and seal the smaller blood vessels and 
capillaries. This helps to control bleeding; 
however, the ligation of the large vessels 
and the tightening of the suture line are 
the main factors in controlling hemostasis. 
The sutures need not be drawn too taut, 
because edema develops which will tighten 
the suture line. With the use of this clamp 
there is not the slightest amount of oozing 
during the operation, nor does it occur 
after the diaphragm sloughs. 


METHOD OF SUTURING 


One of the great advantages of this 
method is its simplicity of suturing for 
the various operative maneuvers. Because 
of this it is possible to develop maximum 
proficiencey in a minimum time. Although 
the method is simple, I cannot stress the 
importance of mastering the technic on 
the dog before attempting it on the human. 
I do not believe that we can repeat too 
often the gospel preached by Murphy, 
that a surgeon should not attempt a new 
method until he has developed sufficient 
skill on animals. Adherence to this will 
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result in fewer disappointments and greater 
ease of mind. 

The suture used for the various methods 
described in this paper is essentially the 
same as the Kerr-Parker method of invert- 
ing the ends of a lateral anastomosis. After 
the clamps have been applied and locked 
together the anterior row is sutured first, 
although there is no objection to suturing 
the posterior row first. The anterior row 
of suture is started at the tip of the right 
blade with a Lembert stitch, 1.e., at right 
angles to the line of suturing. This is not 
tied, but is continued as Cushing stitches. 
The latter are inserted parallel to the line 
of suturing }¢ in. from the blades and 1¢ 
in. apart, first on one side of the bowel, 
then on the other. It ends as a right angle 
stitch at the leverage side of the left clamp. 
The posterior row is sutured in the same 
manner except that it is started at the 
leverage side of the right clamp and ends 
at the tip of the left. All the ends have 
Lembert stitches which facilitate inversion 
of the corners. At the tip of the blades 
there is the short end of the anterior and 
the needle end of the posterior sutures; 
whereas, at the leverage side will be the 
short end of the posterior and the needle 
end of the anterior. As the clamps are 
being removed the assistant draws on the 
suture ends found at the point of the 
blades. In order to aid inversion of the 
corner these sutures are pulled in a cross 
direction; in this manner the edges of the 
bowel will be drawn together rather than 
pulled apart. The operator controls the 
other suture ends, but does not pull on 
these until the blades are almost out. 
The withdrawal of the instrument and the 
pulling of the sutures should be done 
simultaneously so that there will be in- 
version of the edges as the clamps are 
removed. After the instrument Is com- 
pletely withdrawn the suture line is drawn 
taut and the ends are tied. These sutures 
do not penetrate the entire thickness 
of the bowel wall, but just down to the 
mucous membrane. Because of this an 
entirely aseptic anastomosis can be carried 
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out with the least possible danger for 
peritonitis to develop from contamination 
or spilling of the contents. The operative 
maneuver is completed by inserting a 
second outer row of Cushing stitches. 


INTESTINAL HEALING 


We have not attempted to make a 
detailed study of the healing process of 
intestinal wounds, because this has been 
sufficiently studied by Sabin, Grey, Gatch, 
Connel, Mall and others. The main object 
of our experiments was to develop an 
instrument which would: (1) perform a 
closed aseptic anastomosis adhering to 
the principles of gastrointestinal surgery; 
(2) cause the diaphragm to slough within 
forty-eight and not later than seventy-two 
hours; (3) that it would not, per se, cause 
postoperative complications such as ulcers 
and hemorrhage. 

Sabin? in 1920, made an extensive 
experimental study involving 27 anasto- 
mosis. She found that with perfect apposi- 
tion of the resected ends there is little 
need for regeneration of the mucosa, 
and that the gap in the submucosa is 
covered over by a layer of cuboidal epi- 
thelium at the end of four days. By the 
end of the seventh day the mucosa is 
bridged by simple glands, embryonic in 
type, often several layers deep. Villi 
appear about fourteen days after the 
development of these glands. Graham, 
quoted by Rankin,'* conducted experi- 
ments to determine whether the Rankin 
clamp for closed aseptic intestinal anas- 
tomosis of the colon was more satisfactory 
than the usual open methods. In the open- 
method group all the animals died as a 
result of peritonitis within five days, 
whereas with the closed method none 
showed evidences of peritonitis. Mall 
observed that the diaphragm when under 
pressure is destroyed by necrosis at the 
end of the fifth day. 

Our series of experiments were conducted 
on dogs on whom we performed the 
following operations: gastroenterostomy, 
resection of ulcers of the stomach and 
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duodenum, end-to-end and lateral anasto- 
mosis of the small bowel, colocolostomy, 
and iliocolostomy. The greater part of the 
experiments were resection of ulcers and 
gastroenterostomy, because these have 
not been experimented upon by other 
workers utilizing the principle of a closed 
aseptic anastomosis. Ether anesthesia was 
used for all the animals. Gauze packs 
were not used to wall off the peritoneal 
cavity. The ends of the gut within the 
clamps were cauterized with phenol and 
alcohol. We found that soon after an 
operation there is a deposit of lymph on 
the serosal layers of the anastomosis 
which is soon transformed into fibrin. 
In none of the animals did we find evidence 
of peritonitis or union by granulation 
tissue. Only one of the animals develop 
a distemper forty-eight hours after an 
end-to-end suturing of the small intestine. 
Because of the grave condition of the 
animal his abdomen was opened. There 
was no evidence of peritonitis or leakage. 
The jejunum was dilated to the point of 
the anastomosis and contracted distal to 
this point. The anastomosis showed signs 
of healing, but a large splinter of wood 
was found which became lodged within 
the anastomotic opening. This was purely 
a case of mechanical obstruction which 
certainly would not have occurred had 
the animal been properly prepared before 
the operation. Examination of the stomach 
tissues after gastroenterostomy and resec- 
tions showed that at the end of the third 
day the ends healed without any inflam- 
matory reaction. Proliferating fibroblasts 
and capillaries of the serosa had established 
a firm connection between the sutured 
ends. The diaphragm for the various types 
of anastomosis sloughs from forty-eight 
to seventy-two hours. This is a very 
important function of the clamps, because 
should the diaphragm be allowed to remain 
longer there is danger of cicatricial con- 
traction of the lumen. The angiotribe 
effect of the blades and the leverage 
strength of the clamps exert sufficient 
pressure, completely destroying the dia- 
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phragm by pressure necrosis. Examination 
at the end of the third or fourth day 
shows a clean-cut surface without any 


_ Pathology at greater 
curvature of stomach 


Gastro-colic omentum 


Fic. 3. A. Gastrocolic omentum detached from stomach 
to be resected. Guy stitches placed } in. on either 
side of ulcer and area of infiltration. These define line 
of resection. B. Left clamp grasping stomach at 
oblique angle with tip at point opposite center of 


ulcer. Clamp placed } in. away from guy stitch. 
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be used for any type of anastomosis 
with this exception; it cannot be used 
after a wide resection of the stomach in 


Fic. 4. A. Left and right clamps applied, grasping a 
v-shaped piece of stomach within which is found 
ulcer. Ordinary forceps placed to control the con- 
tents of stomach to be removed. s. Wedge-shaped 
piece of stomach removed. Tissues within clamps 
cauterized with phenol and alcohol. Clamps con- 
structed to prevent slipping of tissues within blades. 


Fics. 3 and 4. Resection of ulcers on greater curvature. 


evidence of trauma or diminution of the 
lumen. 

Secondary hemorrhage as a result of 
the sloughing of the diaphragm has not 
occurred in any of the animals. There 
was no evidence of ulcer formation after 
sleeve resections or gastroenterostomy. 
Subsequent studies showed that the sutured 
ends heal firmly without granulation tissue, 
and without diminution of the lumen. 
The laboratory experiments conclusively 
prove that this method of gastrointestinal 
anastomosis is entirely satisfactory and 
that the special instrument used has 
many advantages over others utilizing 
the same principle. The instrument can 


partial gastrectomy. It is of special value 
for resecting gastric and duodenal ulcers. 
This is a feature which has never been 
described nor is it possible with many of 
the other instruments that have been 
devised. The following is a more or less 
complete discussion in detail of the various 
types of anastomosis. 


RESECTION OF ULCERS OF THE STOMACH 


Ulcers on the Greater Curvature: The 
first step is to determine the extent of the 
ulcer and the area of infiltration. When 
this has been determined, guy stitches 
are placed 14 in. on either side of this 
area. These will define the limit of resection 
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of the stomach on the greater curvature. 
The right and left gastrocolic arteries 
are included in these stitches, or if that is 
not possible they are ligated separately. 
The gastrocolic omentum is now detached 
from the stomach between the two guy 
stitches. It is also a good plan to scrape 
away any omental fat for a distance of 
14 in. from these stitches, so that when the 
edges are inverted there will be approxima- 
tion of peritoneal surfaces without inter- 
position of fat. Fat prevents fibrin forma- 
tion, thereby delaying union, and is one of 
the causes of leakage (Fig. 3a). The clamps 
are now ready to be applied. It is desirable 
that a v-shaped piece of stomach be 
removed, with the ulcer area at the base 
of this angle. By so doing, the transverse 
diameter of the stomach is not altered 
when the two cut edges are sutured 
together. The v-shape is defined on both 
the anterior and posterior surfaces of the 
stomach, so that when it is removed and 
flattened out, the two v’s form a diamond. 
The left clamp is applied about } in. 
from the left guy stitch at an oblique 
angle, with the tip of the blade at a point 
opposite the center of the ulcer (Fig. 3B). 
The right clamp is applied 4 in. from the 
right guy stitch, at about the same angle 
as the former. The two clamps will outline 
a v, with their tips forming the apex and 
the greater curvature the base. Ordinary 
forceps are now placed above the clamps, 
to control the contents of the stomach to 
be removed (Fig. 4A). With scalpel or 
cautery, the stomach is resected between 
the clamps and the forceps. Some authors 
believe that cutting should be done with 
cautery in order to prevent any possibility 
of hemorrhage from the mucous membrane, 
when the latter is not sutured. We do not 
believe that hot cauterization is absolutely 
necessary, since we have not had any 
of the animals bleed when the knife was 
used. This has also been the experience 
of other workers along this line. The 
incised stomach is carefully discarded 
sO as not to contaminate the operative 
field, the surgeon, assistant, etc. Phenol 
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and alcohol are applied to the raw surface 
of the stomach protruding out of the 
clamps. Figure 48 shows how the edges 


Fic. 5. Proper method of locking clamps. Left hand 
holds clamps together and screwed down with 
right. 


of the stomach are securely held within 
the clamps, preventing any possibility 
of escape of the contents. The clamps 
are so constructed that no amount of 
pulling and handling will allow the stomach 
to slip out, unless a great deal of force is 
exerted, thereby tearing it out. After the 
edges have been cauterized, the two 
clamps are brought together and locked 
with the set-screw. Figure 5 demonstrates 
the method of locking the clamps. When 
the clamps have been fitted into each 
other, the operator holds them with his 
left hand and with the right he tightens 
them by screwing down the set-screw. 
The stomach is now ready to be sutured. 
The suture material can be either silk, 
linen or gastrointestinal catgut. Our experi- 
ments show that gastrointestinal catgut 
is at times absorbed within forty-eight 
hours. This may be a little too soon and 
might cause trouble. We have found linen 
to be the best material for suturing the 


|! 
ia! at 
Jalal 
3 


44 American Journal of Surgery 


intestine, and we prefer to use it, instead 
of silk or catgut for intestinal and stomach 
work. It is also a good plan to use a double 


Fic. 6. a. Suturing anterior surface of stomach. Suture 
starts as Lembert stitch and continued with Cushing 
stitches. Ends as Lembert stitch on greater curvature 
close to left clamp. B. Instrument has been turned 
over exposing posterior surface of stomach. Shows 
4 ends. (1) Short and needle end of anterior and (2) 
short and needle end of posterior sutures. Curved 
needle facilitates suturing posterior surface. 


strand of suture instead of a single, because 
if one of the strands should break, there 
still will be one strand left to hold the 
anastomosis together. In our experimental 
work we used a single strand and never 
had any of the sutures break. Nevertheless, 
the criticism may arise that if it does 
break as the clamp is being removed, the 
whole principle of the method would be 
defeated. To overcome this we suggest 
the use of a double strand. We have also 
found that it is much easier to suture the 
posterior surface of the stomach with a 
curved needle, whereas on the anterior 
surface a straight needle can be used with 
ease. 

The anterior surface of the stomach 
is sutured first. With a straight needle a 
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Lembert stitch is placed at the tip of the 
right clamp. This stitch does not include 
all of the coats, but just down to the 


Fic. 7. A. Method of removing clamps. Blades have 
been released and as surgeon withdraws clamps 
assistant pulls on short end of anterior and needle 
end of posterior sutures. Operator pulls off sutures 
close to greater curvature when clamps are almost 
out. B. Direction in which assistant should pull on 
suture ends. 


mucous membrane. It is continued as a 
Cushing stitch. These are placed parallel 
to and 1g in. from the clamps, first on 
one side, then on the other (Fig. 6a). It 
ends on the opposite side from where it 
was started, ie., to the left of the left 
clamp on the greater curvature. The 
clamp is now turned over so that the 
posterior surface of the stomach is exposed. 
The assistant will now hold the clamps 
steadily, the operator suturing the poste- 
rior surface with a stitch similar to the 
one placed on the anterior surface. This 
begins as a Lembert stitch at the side 
opposite to where the anterior row ended 
and is continued as a Cushing stitch. It 
ends as a Lembert at the tip of the clamps 
(Fig. 68). The clamps are now ready to 
be removed. This is one of the most 
important steps in the procedure and 
great care must be exercised by both 
the operator and the assistant. The assist- 
ant’s duty will be to pull on the short 
end of the anterior and the long end 
of the posterior row of sutures. Figure 
74 shows how the assistant holds and 
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pulls on these sutures, whereas Figure 7B 
demonstrates the direction of the pull, 
which is away from the clamps. The 
long end of the anterior and the short end 
of the posterior are grasped within a 
forceps and are controlled by the surgeon. 
Both of these suture ends are on the 
greater curvature, whereas those held by 
the assistant are at the tip of the clamps. 
The operator releases the blades, and with 
the clamps in his right hand and the 
suture ends in his left hand, begins to 
draw them out. At the same time the 
assistant pulls on his suture ends. This 
must be done simultaneously and evenly 
so that the stomach edges will be inverted 
as the clamps are being pulled out. When 
the clamps are just about at the edge 
of the greater curvature, the surgeon 
begins to pull on his ends. When the clamps 
are completely out he draws on these 
so as to tighten both the anterior and 
posterior row of sutures. The ends are 
now tied, and a second row of Cushing 
stitches is inserted to reinforce the inner 
row. Since the needles that were used 
for the inner row did not penetrate the 
mucous membrane, they can be used for 
the second row (Fig. 8a, B). When the 
suturing is completed the gastrocolic 
omentum is re-attached to the greater 
curvature, either with interrupted or con- 
tinuous stitches. With this method the 
diameter of the stomach is not altered, 
and it will be noticed that the line of 
suture will be transverse to the long axis 
of the stomach. There is also a shortening 
of the long axis of the stomach but not the 
transverse. 

G. Gregory Connel" recently suggested 
fundusectomy asa new principle in the 
treatment of gastric and duodenal ulcers. 
He suggests this operation for the correc- 
tion of secretory but not for motor abnor- 
mality, ‘such as persistent hypersecretion 
without organic stenosis as is often seen 
in duodenal ulcer or after surgical treat- 
ment, in jejunal or gastro-jejunal ulcer, 
and less frequently in gastric ulcer.” He 
does not discuss the operative steps of the 
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operation but suggests a v-shaped or 
wedge-shaped excision of the greater curva- 
ture. This amounts to about the same 


Fic. 8. a. Clamps have been completely withdrawn and 
ends tied. Second row of Cushing stitches to reinforce 
inner row. B. Placing second row of Cushing stitches 
on posterior surface. a, excision of ulcer on anterior 
surface of stomach. Ulcer area surrounded by 
imaginary diamond with axis in longitudinal direc- 
tion of stomach. b, method of applying clamps; 
removing V-shaped piece. c, after completion of 
operation, line of suture in transverse diameter. 


as a v-shaped resection of ulcers as de- 
scribed in this paper with the exception 
that the amount of greater curvature to 
be resected for fundusectomy would have 
to be much greater. The operation can 
be carried out without danger of peritoni- 
ties, it is easily performed and it requires 
about fifteen minutes to complete the 
entire work. 

Ulcers on the Anterior Surface: Ulcers 
on the anterior surface of the stomach 
offer a somewhat different problem, al- 
though the principle is the same as in 
removing ulcers close to the greater curva- 
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ture. It is necessary in these cases to 
remove a diamond-shaped piece of stomach 
within which will be the ulcer (Fig. 8a). 
The long axis of the diamond should be 
parallel with the longitudinal axis of the 
stomach. When this is folded it will 
form a v or a triangular shape, with the 
long axis forming the base and the point 
of the clamps, when applied, the apex 
(Fig. 8b). At the base of the triangle will 
also be found the ulcer area. The first 
step in the operative procedure is to 
determine the ulcer area to be removed, 
and around this an imaginary diamond 
is defined. With Allis forceps, the stomach 
is grasped on the line formed by the two 
longest points of the diamond. By pulling 
on these the stomach will become folded 
so that when the clamps are applied, a 
v-shape can be outlined as demonstrated 
in Figure 8b. Forceps are then applied to 
control the contents of the stomach to 
be removed. The latter is resected and 
discarded and the raw surface protruding 
out of the clamps is cauterized. The 
clamps are brought together and locked. 
The same type of suture is used here as 
in resection of ulcers on the greater curva- 
ture. When the operation is complete, the 
suture line will be in the transverse diam- 
eter of the stomach (Fig. 8c), thereby 
increasing this diameter. To insure hemo- 
stasis any large vessel that leads into the 
clamps should be stick-tied. 

Resection of Duodenal Ulcers: This 
method of resecting ulcers is applicable 
also for ulcers on the anterior surface of 
the duodenum. Because of the relationship 
of the pancreas to the posterior surface 
of the duodenum, surgery of this region 
is very difficult, if not impossible. As in 
resecting ulcers on the anterior surface 
of the stomach, a diamond shape piece of 
duodenum is folded with the long axis 
in the direction of the long axis of the 
duodenum. The clamps are applied in the 
same manner as described previously 
and the operation is completed in the 
same manner. Should the ulcer be located 
close to the pyloris, part of the sphincter can 
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be resected with the ulcer. The advantage 
of this method is that the duodenum will 
be enlarged at the point of anastomosis and 
greater enlargement can be secured by re- 
moving a greater portion of the duodenum. 

Resection of Ulcers on the Lesser Curva- 
ture: The blood supply of the lesser curva- 
ture of the stomach is very profuse and 
for this reason it is important to ligate the 
right and left gastric arteries and their 
branches well away from the line of resec- 
tion. The lesser omentum is detached from 
the lesser curvature in between the two 
guy stitches which are placed on the 
lesser curvature 144 in. away from the 
line of infiltration surrounding the ulcer. 
Again, a v shape portion of the stomach, 
within which will be the ulcer, is to be 
resected so that the transverse diameter 
will not be altered when the operation is 
completed. The clamps are applied, grasp- 
ing a v shape piece of the anterior and 
posterior surfaces of the stomach. Forceps 
are placed to control the contents of the 
part to be removed. This is resected, 
carbolized and discarded. The clamps 
are brought together and locked. The 
anterior surface is sutured first, beginning 
with a Lembert and continued with 
Cushing stitches. It ends as a Lembert 
to the left of the left blade on the lesser 
curvature. The clamps are turned over 
exposing the posterior surface, and sutured 
in a manner similar to the one described. 
When the clamps are ready to be removed, 
the assistant should be instructed to 
pull upon the short end of the anterior 
and the long end of the posterior sutures 
directly away from the clamp. The surgeon 
controls the ends at the lesser curvature, 
but does not pull on them until the clamp 
is almost out. As the surgeon releases the 
blades and begins to draw out the clamps, 
the assistant pulls on his sutures. This 
must be done simultaneously in order to 
invert the edges of the stomach as the 
clamps are being pulled out. The operation 
is complete in the same fashion as described 
under Resection of the Ulcers on the 
Greater Curvature. 
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Lateral Anastomosis: The first thing to 
determine in this operation is the extent 
of the pathology. This is a very important 
part of the operation. It is far better to 
sacrifice 2 or 3 in. of healthy bowel rather 
than to anastomose gangrenous bowel. 
When this has been determined it is also 
a good plan to place stitches at the two 
limits of the resection to act as guides 
for excision. These stitches should be 
taken at the mesenteric border and include 
the muscular coats of the intestine. When 
tied they obliterate the mesenteric angle; 
they also shut off collateral circulation. 
In this manner a bloodless operation can 
be performed with minimum danger of 
spreading infection through the lymphatics 
of the mesentery. The arteries that supply 
the gangrenous bowel are ligated separately 
and the mesentery is incised. Forceps 
with longitudinal serrations (Carmalt) 
are applied at least 1g inch away from the 
mesenteric stitches, towards the diseased 
bowel. Forceps are also applied to control 
the contents of the gut to be removed 
(Fig. 9A). The diseased bowel is excised 
between the forceps and the edges pro- 
truding out of the Carmalt forceps are 
cauterized and inverted by the Kerr- 
Parker method (Fig. 9, B, c). When this 
has been accomplished the two loops of 
intestine are placed side by side and the 
clamps are applied. The left clamp is 
applied so that its tip points away from 
the blind end of one of the loops, whereas 
the tip of the right clamp points towards 
the blind end of the other bowel (Fig. gp). 
Sufficient tissue is allowed to protrude out 
of the clamps so that when it is shaved 
off an opening will be made into each 
intestine. The amount of gut to grasp 
within the clamps will depend upon the 
size of anastomotic lumen desired. Grasp- 
ing about 214 in. will give an opening of 
about 2 in. which is sufficient lumen. 
After the clamps have been brought 
together and locked the same type of suture 
is used as described, and the completion 
of the operation is the same. The anterior 
row of suture is inserted first, beginning 
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at the tip of the right forceps with a 
Lembert stitch and continued as Cushing’s 
(Fig. 9£). It ends at the opposite side as a 


Fic. 9. Lateral Anastomosis. A. Special clamps applied 
beyond gangrenous area. Ordinary forceps can be 
used for this purpose. Diseased bowel removed under 
aseptic precautions. B and c. Two ends inverted by 
Kerr-Parker method. p. Left clamp applied so that 
tip points away from blind pouch, whereas tip of 
right clamp points towards blind pouch of other 
segment. Sufficient tissue protrudes out of clamps so 
that excised opening will be made into each segment 
of bowel. &. Both anterior and posterior sutures 
have been inserted. Blades released. Operator with- 
draws clamps simultaneously with pulling of short 
end of anterior and needle end of posterior sutures by 
assistant, so that stomach edges will invert as clamps 
are being withdrawn. 


Lembert. The clamp is turned over and 
the posterior surface is sutured with the 
same type of stitch. When both surfaces 
have been sutured the long end of the 
posterior suture is delivered through the 
mesenteric space so that the assistant 
can pull on this and the short end of the 
anterior row. The clamps are released 
and pulled out, the same precautions 
being used as were described previously. 
The ends are tied and a second row of 
Cushing stitches is inserted. 
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The actual time consumed to perform 


a lateral anastomosis is about eight minutes 
with the use of the clamps. Time factor 


Ne 
Mesenteric fat 
trimmed away 


Suture passed 
to assistant 


Fic. 10. End-to-end Anastomosis. A. Clamps applied 
with tips beyond mesenteric edges. Mesenteric fat 
trimmed away for short distance B. Both anterior 
and posterior surfaces have been sutured. Needle 
end, 2, delivered through mesenteric gap so that 
assistant, C, can pull on this and short end of anterior 
row on same plane. 


in an operation is undoubtedly of impor- 
tance, especially when it can be reduced 
to such proportions. This certainly is an 
advantage over the open methods of 
anastomosis, which require much more 
time. Another feature of this instrument 
is that the blind pouches can be made 
very small by applying the tips of the 
clamps close to the inverted ends. 


END-TO-END ANASTOMOSIS 


The method of ligating the collateral 
and central arteries, and the shutting off 
of the mesenteric angle are described 
under lateral anastomosis. A very impor- 
tant step in this operation is to free the 
mesentery from its attachment for a short 
distance from the line of resection. The 
purpose of this is to prevent the mesenteric 
fat from becoming inverted in the anasto- 
mosis. It is a well known fact that fat 
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prevents the formation of fibrin which is a 
necessary element in the process of healing. 
It delays healing and union and I believe 
it to be one of the most frequent causes of 
failure of this type of anastomosis, regard- 
less, of whether it be the closed or open 
method. 

Figure 10A shows the fat trimmed 
away from the bowel surface close to the 
line of incision. It also shows the method 
of applying the clamps. In order to insure 
sufficient blood supply to the edges, 
especially to that part opposite the mesen- 
teric attachment, the clamps are applied 
in an oblique angle. The obliquity should 
always be away from the diseased bowel; 
otherwise there will be insufficient blood 
supply with the danger of gangrene forma- 
tion and sloughing. It is also important 
when applying the clamps to allow the 
tips of the blades to extend just beyond the 
bowel edges and pointing towards the 
mesenteric attachment. Should the blades 
extend far beyond the edges of the bowel 
there is danger of separating the aggluti- 
nated septum when the clamps are being 
removed. After the gangrenous gut has 
been resected the clamps are brought 
together and locked. It is then sutured 
in the same manner as described for 
lateral anastomosis. Two rows of sutures 
should not be used for end-to-end anasto- 
mosis of the small intestine because of the 
danger of narrowing the lumen. However, 
interrupted mattress stitches can be in- 
serted with safety. Figure 10B shows the 
method of delivering the needle end of the 
posterior row of suture through the rent 
in the mesentery. The assistant will pull 
on this and on the short end of the anterior 
suture as the clamps are being removed 
(Fig. roc). 

Although an end-to-end is the ideal 
physiological anastomosis, nevertheless | 
do not believe that it should be the method 
of choice. It has often been said that a 
chain is as strong as its weakest link and 
it certainly is true for this type of opera- 
tion. It requires diligent attention to the 
minutest detail. A misstep leads to serious 
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if not fatal results. Our experimental 
results with end-to-end anastomosis have 
been very satisfactory. Only 1 dog devel- 
oped a distemper after forty-eight hours. 
Because of his grave condition a laparot- 
omy was made and it was found that the 
jejunum was dilated to the point of the 
anastomosis; beyond this the bowel was 
contracted. At the site of the anastomosis 
there was lodged a piece of wood the caliber 
of a lead pencil with great deal of debris 
around it. There was no evidence of peri- 
tonitis nor of any adhesions and the 
anastomosis itself was intact with no 
evidence of leakage. In this case the 
obstruction was evidently due to improper 
preoperative treatment of the animal. 
Because of the dangers attendant on the 
end-to-end method I believe that a lateral 
anastomosis should be the method of 
choice whenever it is possible to do so. 
The advantages are: (1) No danger from 
the inversion of fat, (2) complete peri- 
tonealization of the inverted edges, (3) 
the lumen can be made as large as desired, 
which eliminates the danger from stenosis, 
(4) greater blood supply, and (5) two rows 
of sutures can be inserted without en- 
croaching on the lumen. The one bad 
feature of a lateral anastomosis is the 
formation of pouches. These as a rule do 
not cause any disturbance and usually 
disappear by the end of the third month 
after an operation. It has been our experi- 
ence that a lateral anastomosis straightens 
itself within a period of three to six months. 


SURGERY OF THE COLON 


The peculiarities of the blood supply 
coupled with the highly septic contents 
of the large bowel mitigates against suc- 
cessful surgery of the colon. Undoubtedly, 
infection is the most serious complication in 
surgery of the colon and is associated with 
high mortality. In practically all of the 
open methods of colectomy there is a local 
peritonitis developed which must be over- 
come by the patient. Closed methods of 
colectomy abolish this factor and permit 
primary resections in many cases which 
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could not be possible with the open 
methods. Nevertheless, cases which require 
primary resection are few, and even though 
they are done under aseptic conditions 
it must not be forgotten that successful 
outcome can only be had after the proper 
preoperative preparation of the patient 
and an attempt made to determine the 
surgical risk involved. Should the risk 
be too great it is best to perform a two or 
three stage operation, in order to hold 
down the mortality rate. The Mikulicz 
principle of colectomy done in two or 
three stages, offers the lowest mortality 
rate comparable to one stage methods. 
Rankin suggested a modified Mikulicz 
for obstructive conditions of the colon, 
carrying out the principle of a closed 
aseptic method. The operation is divided 
into three or four stages. During the first 
stage the diseased bowel is removed and 
the remaining bowel is mobilized by 
suturing the peritoneum around it. The 
clamp is left on the bowel to control the 
contents and should the proximal loop 
become distended it can be opened by 
opening one side of the clamp. The bowel 
is prevented from retracting by leaving 
the other clamp closed on the other seg- 
ment. It is best to wait from thirty-six to 
seventy-two hours before opening the 
proximal clamp, in order to allow the 
peritoneum to agglutinate around the 
bowel wall. After the clamp is entirely 
removed a spur will form which can be cut 
after about two weeks. This can be done 
by applying the clamps to crush the spur 
which will be cut by pressure necrosis. 
The operation is completed by closing the 
opening in the ordinary manner. The 
author’s clamp can be used with greater 
ease in this operation, because when it is 
desired to allow drainage of the proximal 
loop the clamp can be entirely discarded. 

In cases where a primary resection is 
indicated, a closed aseptic operation is 
undoubtedly the method of choice. The 
author offers an ideal aseptic and closed 
method possessing many advantages over 
the open methods. Figure 118 shows a 
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resection of the cecum and the ascending 
colon with an iliocolostomy. The cecum 
and the ascending colon are freed of its 


Fic. 11. A. Method of applying clamps for entero- 
enterostomy. B. Ilio-colostomy; end to side anasto- 
mosis of end of terminal ileum to side of transverse 
colon. 


peritoneal attachment and mobilized in 
the usual manner. The ends of the bowel 
to be removed are either inverted or 
forceps can be left to control the contents. 
One of the clamps is applied on the end 
of the ileum at an oblique angle to imsure 
sufficient blood supply. The other clamp 
is applied on the anterior longitudinal 
band of the colon. The tip of the clamp can 
be placed close to the inverted end, so 
as not to leave too big a pouch. The 
excess tissue protruding out of the clamp 
on the colon side is shaved off and clamps 
are brought together and locked. The rest 
of the maneuver is the same as described. 

This procedure can also be followed 
for iliosigmoidostomy and _ilio-colostomy 
of the transverse colon. The clamps can 
also be used for colocolostomy. To a large 
extent the anatomical relationship of the 
peritoneum to the bowel wall determines 
whether or not the latter operation can 
be done. In regions of the ascending and 
the descending colon the peritoneum limits 
the mobility of these segments so that a 
lateral anastomosis is almost an impossible 
operation; whereas, in the region of the 
transverse and the sigmoid a colocolostomy 
is a relatively simple operation, because of 
their mobility. 
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ENTERO-ENTEROSTOMY 


This operation is at times indicated 
after an anterior gastroenterostomy or 


Fic. 12. Gastroenterostomy. Left clamp grasps posterior 
surface of stomach, with tip pointing towards lesser 
curvature. Right clamp applied on first loop of 
jejunum with tip at proximal end. When two clamps 
are brought together and sutured lesser curvature 
will be approximated to proximal end of jejunum; 
and vice versa for greater curvature. 


after partial gastrectomy with a long 
posterior loop. The two loops of intestine 
to be anastomosed are placed side by side 
and clamps applied, about 3 in. of bowel 
being grasped. The protruding tissue is 
excised and clamps brought together and 
locked. The operation is completed in the 
same manner as a lateral anastomosis 
without danger of infection (Fig. 114). 


GASTROENTEROSTOMY 


The clamps can be used for both an 
anterior or posterior gastroenterostomy. 
The clamps cannot be used with facility 
when the stomach is immobile, or when 
the mesocolon is too short thereby making 
it difficult to deliver the stomach through 
it. These cases offer a problem regardless 
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of the method, and at times an anterior op- 
eration has to be performed in preference to 
the posterior. In none of the animals did 
an ulcer form as a result of the use of the 
clamps. The crushing effect of the clamp 
is almost like a knife, the septum disap- 
pearing within forty-eight hours; hence it 
does not allow the gastric juices to act upon 
it. This is probably the reason why ulcers 
do not develop when this method is used 
in the human, as reported by Perret. 

The technical principles for antiperistal- 
tic posterior gastroenterostomy is as fol- 
lows: An opening is made in the transverse 
mesocolon to the left of the midcolic artery. 
An Allis forceps is placed through the rent 
in the mesocolon and the stomach is 
grasped close to the lesser curvature at 
the angula incisura. With another forceps a 
corresponding point close to the greater 
curvature is grasped so that a line between 
the two forceps will correspond to the 
anatomical direction of the first loop of 
jejunum. The stomach is then delivered 
through the mesocolon by pulling on these 
forceps. Figure 12 shows the protrusion 
of the stomach through the mesocolon 
and the method of applying the clamps. 
The left clamp grasps the stomach held 
between the Allis forceps. The tip of the 
clamp points towards the lesser curvature. 
Sufficient stomach should protrude so 
that when it is cut the mucous membrane 
will be included. The other clamp is applied 
on the jejunum so that its tip points 
towards the proximal end. The protruding 
tissue is shaved and clamps locked. The 
operation is completed as described under 
lateral anastomosis. 

For the iso-peristaltic method the inci- 
sion through the mesocolon should be 
made, when practical, transversely, to 
allow greater access to the posterior sur- 
face of the stomach. Two Allis forceps 
are placed 1 in. from the greater curvature 
and 3 in. apart. To insure hemostasis, 
large vessels which lead into the line of 
incision are stick-tied. The left clamp 
grasps the stomach, with the tip of the 
blade pointing towards the cardiac end, 
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whereas the right clamp is applied on the 
jejunum with its tip pointing towards 
the proximal end. After the clamps are 
locked, the pyloric end of the stomach 
will be approximated to the proximal 
segment of the jejunum and the cardiac 
to the distal end. In this manner the 
jejunum will be parallel with the greater 
curvature and the peristalsis traveling 
in the same direction. 


FINNEY PYLOROPLASTY 


Whenever Finney’s pyloroplasty is indi- 
cated the clamps can be used with much 
facility and without the danger attending 
the open method. This operation is essen- 
tially a lateral anastomosis of the first 
part of the duodenum to the anterior and 
greater curvature side of the stomach. 
At times the duodenum is bound down 
with adhesions and in such condition | 
do not believe that the operation should be 
attempted. This holds true not only 
with the clamp method but also with the 
open methods. At times the gastrohepatic 
ligament is short and has to be detached 
in order to mobilize the pyloric end of 
the stomach. This is a very dangerous 
procedure and should not be attempted 
unless absolutely necessary. 

The technical point in this operation is 
first to approximate the first loop of the du- 
odenum to the greater curvature of the 
stomach. The right clamp is applied on the 
stomach with its tip pointing towards 
the pylorus. The left clamp grasps the duo- 
denum with its tip about 1 in. from the 
pyloric sphincter. The two blades should 
be placed at about the same distance 
from the sphincter. The operation is 
completed in same manner as in lateral 
anastomosis. 


CHOLECYSTOGASTROSTOMY 


I have also used the clamps on a man 
thirty-seven years old with carcinoma 
of the pancreas causing complete obstruc- 
tion of the common duct. After the abdo- 
men was opened the gall bladder was 
found markedly distended and enlarged. 
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The pancreas was enlarged through its 
entire extent and a small portion was 
removed for biopsy. The pathological 
report was adenocarcinoma of the pancreas. 
It was decided to do a cholecystogas- 
trostomy with the use of the clamps. This 
was done after the gall bladder was 
partially evacuated with a needle and the 
syringe. The operative maneuvers are 
essentially the lateral anastomosis of the 
gall bladder to the stomach. The time 
consumed in this case was about eight 
minutes to perform anastomosis and there 
was no contamination or any spilling of 
the contents of the stomach or gall bladder. 
This patient made an uneventful recovery 
and at this writing (six months after 
the operation) he is working and free from 
symptoms. 


CONCLUSION 


1. The history of the development of 
gastrointestinal surgery clearly shows that 
the primary principles were well founded 
many, many years ago; however, we have 
yet to develop technical efficiency in order 
to eliminate peritonitis after an operation. 

2. With the open methods of colectomy 
a local peritonitis develops in practically 
every case, whereas in surgery of the 
stomach and intestine it is followed in a 
small but definite percentage of cases. 
Aseptic procedures eliminate this factor 


Partipilo—Anastomosis 


and reduce the operating time to a 
minimum. 

3. Closed methods that have been sug- 
gested are not in vogue, or have been 
discarded, because: they disregarded surgi- 
cal principles; were too complicated, or the 
instrument was too cumbersome, and did 
not carry out the purpose for which it 
was intended, thereby defeating the prin- 
ciple of a closed aseptic method. 

4. The method described in this paper 
is an ideal closed, aseptic and quick method 
embodying the principles of gastrointes- 
tinal surgery. It commends itself because 
of its simplicity and ease of execution. 

5. The clamps are mechanically per- 
fected to carry out these principles. They 
are easily manipulated, simple in design 
and precise in action. They can be used in 
any type of gastrointestinal anastomosis; 
furthermore, with them, ulcers of the 
stomach and the duodenum can be resected. 

6. Stenosis as a result of too large 
septum cannot be encountered with the 
use of this method, because of the crushing 
knife-like blades. Hemorrhage has not 
occurred in any of the animals; however, 
extra precautions must be taken regardless 
of the method used. 

7. I offer this method to the surgical 
profession with a plea not to use it in the 
moribound cases, but more as a routine 
method for surgery for the gastrointestinal 
tract. 
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ALLERGY 
FOLLOWING RECTAL ADMINISTRATION OF QUININE-ALCOHOL-ETHER IN LABOR* 


M. Pierce RucKER, M.D. 


RICHMOND, VA. 


GREAT many people say they 

cannot take quinine. When they 

are questioned more fully, they tell 
you that it gives them a fullness in 
the head and makes their head ring. True 
allergic symptoms, swelling, urticaria, fever 
and hemoglobinuria, are rare. Fletcher 
and Travers, who report a case of quinine 
idiosyncrasy that looked like a severe 
arsenical dermatitis, say that it was the 
only case of pronounced idiosyncrasy to 
quinine they had seen, and they had been 
in practice thirty-five and twenty years 
respectively in the Malay States where 
quinine is the established treatment for 
malaria. It is interesting to note that their 
patient could not take the levorotatory 
quinine, but could take cinchonine which 
is dextrorotatory. 

In truly susceptible persons the smallest 
doses produce symptoms. Bell reports a 
case in which the toxic dose decreased 
with each attack. The fourth attack was 
caused by 3¢ grain. Fort’s patient had 
rapid, difficult breathing, a_ sense of 
suffocation and weakness, swelling of 
face, hands and feet, and a generalized 
itching and burning after taking a single 
dose of %¢ grain. On one occasion she 
had a local reaction on the lip following 
rubbing her lip with her fingers after 
filling some capsules with quinine. When a 
small child she often took quinine with 
no ill effect. Zacharias reports the case 
of a man who had an itching vesicular 
eruption on the inner side of the thighs, 
the scrotum and penis due to quinine in 
a contraceptive preparation used by his 
wife on one occasion. This patient had a 
similar rash on the scalp from using hair 
tonic containing quinine. 

The symptoms may occur very quickly. 
Kirshnamurty’s patient had violent sneez- 


ing followed by distressing itching all 
over the body and an urticarial rash ten 
minutes after taking 5 grains of quinine. 
In one of the attacks in Fort’s case the 
symptoms appeared within two _ hours. 
In her second attack an hour after taking 
a much advertised remedy for colds, 
she fainted and had the skin and respira- 
tory symptoms as before. In her third 
attack the symptoms also appeared in an 
hour, this time after taking 15 drops of 
iron, quinine and sulphur elixir. 

Boerner describes a skin test for the 
susceptibility of quinine and recommends 
a 10 per cent solution of quinine bisulphate 
as the best strength for the test. Mook 
recommends the skin test as an easy way to 
prove the susceptibility of persons to 
drugs. Edlavitch reports a case confirming 
Boerner’s test. O’Malley and Richey report 
2 cases confirmed by Boerner’s test. They 
were able to completely desensitize one 
patient and to partially desensitize the 
other. 

With the widespread and _ increasing 
use of the rectal administration of quinine- 
alcohol-ether for obstetrical analgesia, one 
would expect to encounter patients exhibit- 
ing untoward symptoms from the quinine, 
especially as some of the formulae contain 
as many as 20 to 30 grains of the drug. 
Two such cases have been reported. 
White reports the case of a primipara 
who was given rectal analgesia two hours 
before delivery. In four hours from the 
time of the injection she complained of 
an itching and burning all over the body. 
Her temperature had risen to 103°F. In 
six hours there was a pronounced erythema 
and a fine papular rash all over her body. 
The itching and burning were so intense 
that it was necessary to administer mor- 
phine. The condition lasted three days, 
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when the symptoms gradually disappeared. 
A bran-like desquamation followed. Gus- 
tafson has recently reported a_ similar 
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She had pain on the first day. Her last menses 
began August 10 and lasted four days. Physical 
examination was negative except for a soft, 
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case occurring in a secundapara. The 
patient recognized the rash and itching 
as being the same that she always had 
whenever she took the smallest dose of 
quinine. 


CASE REPORT 


Mrs. J. J. W., a primigravida aged nineteen, 
consulted me September 22, 1928. 

Family history and past history, as she 
gave them, were unimportant. Her menses 
began at sixteen years, were of the twenty- 
eight day type and usually lasted six days. 


movable, retroverted uterus. Blood Wasser- 
mann test was negative. Pelvic measurements 
were: Sp.I. 2214; Cr.I. 2714; Troch. 301%; 
D.B. 18144; Ob.R. 22; Ob.L. 22; Cire. 84; 
Height from the symphysis to umbilicus 15, 
to ensiform 32; pubic arch 70°; Tuber ischii 
813; Ant. Sag. 614; Post. Sag. 61s; Ant.- 
post. 10; Depth of symphysis 5. 

Her pregnancy was normal except for a 
mild attack of influenza in January. Her 
blood pressure ranged from 110/70 on her 
first visit to 130/85 on April 27, 1929. The 
urine was normal except for a slight trace 
of albumin on several occasions. 
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Labor was induced on May 11, 1929. A 
No. 5 Voorhees bag was placed at 1:12 P.M. 
She began to have pains at 3 p.M. The cervix 
was fully dilated at 11:30 p.M. and she was 
then delivered by version and extraction. 
The patient was given 1 grain of morphine 
and 1499 grain of hyoscine before the bag was 
placed. The hyoscine, grains 1399, was repeated 
four times during the afternoon. When the 
cervix was one-half dilated, the patient was 
given 10 grains of quinine, 5ij alcohol, 3iiss 
ether and 3iss olive oil per rectum. This was 
supplemented by inhalation of ether for the 
delivery. The baby, a girl, weighed 3232 gm. 
and was 51 cm. long. It cried lustily as soon 
as it was delivered. 

When she was put back to bed, the patient’s 
blood pressure was 130/90. respirations 22, 
temperature 99.2°F. and pulse 100. As she 
reacted she complained of burning and itching 
about her eyes, and the lids were seen to be a 
little swollen. The next morning the entire 
body was covered with a bright red rash, 
and the face was swollen. The rash persisted 
for five days during which time there was 
moderate fever. A catheterized specimen of 
the urine showed: specific gravity 1005, 
alkaline reaction, a trace of albumin, many 
red blood cells and an occasional leucocyte. 
Culture was negative. On May 17, the leuco- 
cytes were 10,800, polymorphonuclears 40 
per cent and lymphocytes 50 per cent. Blood 
culture was negative. The subjective symp- 
toms, itching and burning, were controlled 
with luminal and bicarbonate of soda. The 
patient sat up on the seventh day. When 
she left the hospital on the eighth day, she 
was in good condition except for a pronounced 


Rucker—Allergy 


American Journal of Surgery 455 
desquamation. The baby’s skin was free 
from eruption. 

On June 8, 1929, the patient returned for a 
postpartum examination. She felt well and was 
giving plenty of milk for her baby, which 
weighed 3855 gm. She herself weighed 45.8 
kilos, a gain of 3.5 kilos over her usual weight. 
Blood pressure was 125/80. There were still 
a few bran-like scales on the abdomen. 

Patient returned Jan. 4, 1930, four and 
one-half months pregnant. I took this oppor- 
tunity to give her a skin test, using a 10 per 
cent quinine hbisulphate solution. I started 
the test at the beginning of her examination 
(11:30 A.M.). There was no reaction while she 
was in the office. At her second visit, however, 
she told me that at 4:30 p.m. the upper scratch, 
the one on which I put the quinine solution, 
began to burn and itch, and a red spot some 
6 cm. in diameter appeared which lasted 
several days. Even now (Jan. 24) a scaly 
discoloration is distinctly visible. 


COMMENT 


Idiosyncrasy to quinine administered 
per rectum must be rare. Harrar reports 
the use of 20 grains in ether-alcohol-oil 
mixture in 5800 cases with no untoward 
results. In my own experience of 868 cases 
I have stuck to the 10 grains of the No. 3 
formula of Gwathmey’s original com- 
munication. While one case in 868 seems 
almost negligible statistically, yet the 
symptoms of quinine allergy are so ex- 
tremely disagreeable that it would seem 
wise to add Boerner’s to one’s antepartum 
examination if one used rectal analgesia. 
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FRACTURES, CONTUSIONS, LACERATIONS 


AND THEIR RELATION TO DISABILITY* 


A. B. ILuievitz, M.D., C.M. 


MONTREAL, CANADA 


ANY books and papers have been 
written on fractures. All con- 
tributors to our knowledge of 

fractures classify them as to their con- 
dition, predisposing factors and_ their 
causes. Given a definite case of a fracture, 
our duty is to restore the function of that 
bone and also the functions of the depend- 
ent soft tissues and remove or alleviate the 
discomfort or pain which the injury may 
be responsible for. 

The treatment of these cases does not 
depend on the causes of the injuries, but 
on the nature of the fractures or injuries. 
Soft tissue injury plays a very important 
part both in the treatment as well as in the 
extent of the temporary total and perma- 
nent partial disability. 

Skeletons, whether they are internal 
(like the human, etc.) or external (like the 
crustacean) serve at least four purposes: 

1. They are the solid pivots of the move- 
ments assigned to the various animals. 

2. They are the solid frames which serve 
to support the softer structures of the 
body. 

3. They afford protection to many 
delicate parts of the body (in the human, 
to the eyes and the brain, and in some 
animals, to the whole body). 

4. They have the capacity to manu- 
facture some blood cells. 

Injured bones are responsible for: 

1. Impaired function of (a) the bone per 
se (b) the bone as a pivot. 

2. Failing to act as a proper support for 
the soft tissues. 

3. Failing to protect the soft parts 
(delicate parts) and by disarrangement 
press upon or injure the soft tissues, and 

4. By their ability to form osteoblasts, 
regenerating new bone and reuniting the 
fragments. 


While the results of traumatic surgery 
depend on the skill and experience of 
the surgeon, the disability (real or imagi- 
nary) depends more on the frame of mind 
of the patient, who is assured of a weekly 
compensation during his temporary dis- 
ability and of an additional compensation 
for permanent disability (if any). In such 
cases the relation of patient to surgeon as 
well as the attitude of the patient to his 
disability is totally different from relations 
of patients having similar disabilities to 
private individuals, who are not com- 
pensated by employers or insurance com- 
panies. For these reasons the writer is of 
the opinion that a few remarks about the 
duties of a traumatic surgeon, the latter’s 
qualifications and the problems of dis- 
ability should prove useful to all those who 
are interested in this branch of surgery. 


THE DUTIES OF A TRAUMATIC SURGEON 


1. To determine whether there was an 
injury. To give first aid and further treat- 
ment for the relief of pain and suffering 
and for the restoration of the fracture and 
the injured part to normal or as near as 
possible to normal. His first duties are 
purely professional in administering the 
treatment to the best of his ability. 

2. His duties to the community require 
of him an unbiased observation and opinion 
as to whether the injury was accidental and 
the responsibility rests with the employer, 
or due to gross negligence or intoxication on 
the part of the employee, and therefore a 
menace to his fellow-workers; in the case 
of automobile accidents, a menace to 
pedestrians and fellow drivers. Injuries 
may also be secondary to some constitu- 
tional diseases, such as epilepsy, embolism, 
cerebral thrombosis, diabetes and bone 
diseases (sarcoma), etc. A careful history of 


*"Submitted for publication August 4, 1930. 
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the case is as important as in all other 
medical cases. 

3. He is to be fair to all parties, employee 
and employer, the injured and the assured. 
The prosperity of a country depends upon 
its industries. While the benefit of the 
doubt should be given to the workman, one 
must not, however, allow the workman to 
believe that every finger that has been 
scratched (with no infection) is worth a big 
disability, or that a fractured rib, with no 
cough, no traumatic pleurisy, no blood, 
which heals in a few weeks leaves a perma- 
nent disability ranging to all sorts of 
percentages. 

4. The sooner the patient receives proper 
aid, the better the results for the patient 
and the less the disability. Incidentally the 
expense is also less. 


QUALIFICATIONS OF A TRAUMATIC SURGEON 


1. He must be a general surgeon; he 
must be able to render first aid; but he 
must also know what he can do and what 
he cannot do. 

2. He must be a competent surgeon, 
because the surgeon who can send his 
injured men back to work fit and really fit, 
in shortest possible time, will please some 
workmen, the majority of employers and 
all insurance companies. 

3. He must understand men: and there 
are many types. You cannot treat even 
physically an Italian workman the same 
as one would a Swede. The same applies 
to many other types. He must be a diplo- 
mat, because employees are nearly always 
biased against company doctors, particu- 
larly in the estimation of disabilities. 

4. He must be careful in every respect: 

(a) He should keep careful notes, 

(b) He should keep copies of every 
report, 

(c) He must have a careful history of 
the injury, 

(d) He must have a careful history of 
previous injuries, 

(e) He must ever be ready to defend his 
honest diagnosis and opinions before the 
courts or commissioners, 
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(f) He must be able to say that he 
examined the whole patient, rather than 
the injured part only. 

5. He must always be ready, in difficult 
cases, to share the responsibility with a 
confrere, whose ability he considers supe- 
rior to his own: 

(a) For the protection of the injured 
person, 

(b) For the protection of the employer 
or insurance company, 

(c) For his own protection. 

6. He should be familiar with the rules 
and regulations of the workman’s com- 
pensation commission and should under- 
stand jurisprudence. 

7. He should be properly equipped to be 
able to handle any kind of emergency. He 
should understand physiotherapy. 

8. He should be prompt in reporting 
injuries to the employer, insurance com- 
panies or other interested parties. The 
reports should be complete, showing details 
and full particulars right from the start. 


DISABILITY 


Disability may be defined as the inability 
of a workman to carry on with his usual 
work temporarily, permanently, totally 
or partially. This means that we have 
several kinds of disability: 


Temporary total, 
Temporary partial, 
Permanent total, 
Permanent partial. 


There is a fifth type, which is essentially 
not a disability, but rather a disfigurement, 
which may be responsible for the indi- 
vidual’s decreased possibilities of obtaining 
work and may be classed as a cosmetic 
disability. 

(a) Temporary total disability is the 
physical condition of an injured person 
immediately after the accident, which 
condition prevents the patient from carry- 
ing on with his usual work for a presumed 
period of time which is of a temporary 
nature. 

(b) Permanent total disability is the 
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physical condition of an injured person, 
which condition prevents the patient from 
resuming his usual work permanently. At 


— 


Fic. 1. A. R. male, aged thirty-two, laborer. Multiple 
fracture of right side of pelvis into acetabulum. 
Stellate fracture of acetabulum. Four weeks after 
injury plate was taken. Patient walked up two flights 
of stairs with aid of a cane. Eight weeks after injury 
he resumed his usual work and was advised to report 
for reexamination in about four weeks. He reported 
without any complaints. He was not aware of 
severity of injury. 

the same time he will be unable to do any 

other kind of work. 

(c) Temporary partial disability is the 
physical condition of an injured person 
after an accident: 

(i) Which prevents a patient from 
carrying on with one or more important 
duties of his usual work, 

(ii) Which impaires the efficiency of 
his usual work, 

(iii) Which is accompanied by some 
discomfort (such as tiring very easily, etc.) 
and the conditions are temporary in 
character. 

(d) Permanent partial disability is the 
same physical condition as described in 
paragraph (c), but the condition is perma- 
nent in character. 
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(e) Cosmetic disability (if one may 
describe it as such) is a condition which 
affects in the majority of cases the female 
worker by disfiguring the exposed parts 
of the human body, such as the face, 
hands, etc. The conditions may be, as 
in other cases, temporary or permanent in 
character. 

Disabilities which may appear immedi- 
ately after the injuries are of a temporary 
total or temporary partial character, may 
eventually (due to infection or faulty 
technic) become permanent total or perma- 
nent partial disabilities. 


ESTIMATION OF THE PROBABLE DURATION 
OF A DISABILITY 


The most difficult task of a traumatic 
surgeon is the estimation of the probable 
duration of the temporary total disability. 
It taxes the surgeon’s ingenuity more than 
the making of a diagnosis or the treatment 
of the condition. The difficulties are mani- 
fold: 

1. No two injuries are identical, even 
if the x-ray examination would permit one 
to say so. A fractured bone, properly set, 
when healed, leaves no disability. Effusion 
of blood, subsequent adhesions, involve- 
ment of a joint with prolonged immobiliza- 
tion, shortening, and partial or total 
ankylosis of the small bones are responsible 
for some sort of a permanent disability. 
The prognosis will depend on the nature 
of the injury, whether near or into a joint, 
whether it is a leg or an arm, a hand or a 
foot and whether the treatment was pre- 
cautionary immediately after the injury, 
as pointed out somewhere else.! 

2. The surgeon is not always selected 
by the company. Many physicians of the 
old school still do not believe in traction 
or plaster casts; some still believe in pro- 
longed immobilization. The majority of 
these cases get faulty union, fibrous or 
non-union. The prognosis then depends 
on the method of treatment and the per- 
sonal element of the surgeon. 


1}|lievitz, A. B. The home treatment of fractures 
of the bones of the leg. Canad. M. A. J., 17: 412-415, 
1928. 
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3. Displacement of fragments does not 
necessarily mean permanent disability. 

4. Many patients (even at the present 
time) refuse hospital treatment. In these 
cases there may not be any disability 
eventually, but the duration of the tempo- 
rary disability is considerably prolonged. 
In minor injuries it is preferable to give 
ambulatory treatment. Confidence in using 
an injured limb is regained early. The 
writer allows his patients up very early. 
See Figure. 1, a case of fracture of the 
pelvis extending into the acetabulum. 
The day this plate was taken the patient 
walked up two flights of stairs only four 
weeks after the injury. The only support 
was an ordinary cane. Figure 2 shows a 
fracture of the shaft of the femur five 
weeks after the injury. The patient was 
up and about with crutches and no splint. 

5. Prolonged immobilization prolongs 
the period of temporary total disability. 
It may be responsible for eventual per- 
manent disability. The blame may fall 
either upon the patient, who does not 
return as he has been instructed to do for 
inspection, physiotherapy and massage, or 
upon the surgeon, who allows the splint to 
emain for a prolonged period without 
physiotherapy, etc. 

6. Compensation is undoubtedly, di- 
rectly or indirectly, partially responsible 
for some prolonged disabilities. Many 
claimants for, in reality, they cease to be 
patients, will abstain from using their 
injured limbs until some sort of settlement 
is reached between them and their employ- 
ers. They (the patients), in my own 
practice, have shown a definite inhibitory 
response, voluntary in character, to active 
or passive movements of the various 
joints of the body. It is not surprising 
(when one feels that the workmen deserve 
the benefit of the doubt), that so many 
surgeons disagree on both the period of 
disability and the percentage of disability. 
Rules and laws with standards of dis- 
ability and schedules are seldom fair. 
Many patients with fractured skulls, after 
a short period of temporary disability, 
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have no permanent disability, while an 
injured cuneiform of the foot, or an injury 
to a small bone of the wrist, not properly 


Fic. 2. C. T. male, aged thirty-five, shipper. Fracture 
of right femur, 1914. Femur was plated. He remained 
in the hospital for seven months. When seen in 1919 
he had angulation of femur to extent of 80°. On 
May 20, 1930, he refractured the same femur. The 
plate was taken five weeks after injury, while patient 
was up and about, using crutches for protection, but 
no splint of any kind. On July 20, examination shows 
firm union and patient returned to his usual work. 


treated, may leave a high permanent 
disability. 

7. Injuries with infection, as contrasted 
with clean injuries, have a very wide range 
of disability. There may be no permanent 
disability, but the temporary total is 
often a very prolonged one. 

8. It is difficult to prognosticate in a 
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case with subsequent osteomyelitis, yet 
there may be no permanent disability. 

g. After a fracture has been properly 
set, the swelling disappeared, extravasated 
blood absorbed and the union of the frag- 
ments firm and in good position, a patient 
may still complain of pain in a wrist, knee, 
ankle and more often in a shoulder joint. 
The x-ray examination may corroborate 
firm union with no pathological condition 
in the joint. The surgeon finds that he 
has very little to offer in the way of treat- 
ment, for there are no limitations of the 
movements of the joint, no shortening; 
there is neither localized pain nor tender- 
ness and the measurements are normal. 
The pain complained of usually disappears 
on working, (a very effective therapeutic 
agent). Light work for a week will usually 
do more good than any kind of treatment. 

10. Cooperation of employee and em- 
ployer, as well as of the insurance company, 
is very important. In this respect self- 
insurers are in a better position to get the 
injured workman back to his job earlier 
than in the case of insurance companies. 
The self-insurer is more prone to allow 
the injured men light work and thereby 
considerably aids the surgeon in his treat- 
ment. An employer who carries insurance is 
far more strict in exacting a full day’s 
work from a convalescent patient. The 
workman is usually not very anxious to 
return to work, particularly if in addition 
to his compensation he also carries private 
insurance. 

Table 1 shows various disabilities as 
observed in the writer’s private cases 
as well as in public cases under his care at 
the Woman’s General Hospital, Montreal. 
The chart is divided into 14 columns. 

Column 1 represents the temporary 
total disability of simple fractures with 
little or no displacement. 

Column 2 represents the additional 
temporary partial disability, but patient 
may be allowed to carry on with light work. 

Columns 3 and 4 show the minimum and 
maximum percentage of permanent dis- 
ability. The minimum in all cases is _ nil. 
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The maximum is small, ranging from 5 to 
10 per cent. 

Columns 5, 6, 7 and 8 show the corre- 
sponding disabilities as in columns 1, 2, 3 
and 4, but in these cases the fractures were 
originally with displacement, overlapping 
or depressions, and consequently soft tissue 
injury is taken into consideration to a 
greater extent. 

Columns g and 10 deal with foreigners 
(mainly Italian, Polish, Austrian and 
Russian), a type that usually exaggerates 
the disability. The disabilities of columns 
1 and 2 are multiplied by the numbers of 
columns g and 10 respectively. Undoubt- 
edly, there are exceptions. Such foreigners 
are a great problem to the traumatic 
surgeon. Many times one detects their 
bluff. Many times it is very difficult to do 
so. In the attempt to feign disability, 
they assume certain positions; these posi- 
tions they try to retain for a long period. 
In time, these very feigned positions are 
directly or indirectly responsible for new 
disabilities, which are attributed to the 
original injury. In contrast with these 
the Dane, Swede and German usually 
cooperate with the surgeon for the early 
restoration of function of an injured part. 
Their pains as well as their actual disability 
are rarely exaggerated. 

Columns 11, 12 and 13 represent the 
average man *s attitude towards injury. 
Column 11 is similar to column 1 and repre- 
sents injured men without any kind of 
compensation. Column 12 represents the 
average injured workman who can claim 
workman’s compensation privileges. It is 
usually equal to the disabilities of column 
I multiplied by the numbers of column 12. 
Column 13 represents the workmen who 
not only receive workman’s compensation 
but also carry private insurance. The 
workmen under this group are at times 
receiving more compensation than their 
actual income per week while at work. 

Table 11 shows the number of fractures 
treated. It will be noted that although the 
actual number of fractures of the various 
bones is comparatively small and the total 
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TABLE II 
| 
Discharged 
Fracture Number .. _. es Age 
No Dis- Dis- 


ability ability 


ee II 10 (died) 25-59 


I 

Clavicle......... 8 8 o 19-47 
Humerus........ 14 14 o 22-62 
Radius and ulna. 15 14 I 17-55 
12 10 2 ‘18-51 
Phalanges....... 16 16 18-60 
Metacarpals..... 10 8 2 19-57 
Wrist bones..... 7 7 oO 26-39 
ae 19 19 o 32-62 
< 12 II I 14-83 
Manubrium..... 3 3 o 26-34 
22 17 5 35-80 

27 24 2(1 died) 46-87 
9 9 114-53 
Tibia and fibula.. 16 14 2 14-58 
Seen 39 35 4 14-55 
Os calcis........ 7 7 o 35-51 
Metatarsals..... 27 26 I 28-71 
6 4 2 26-65 

291 267 24 


number of fractures treated was 291, the 
total number discharged with no_ per- 
manent partial disability was 267, approx- 
imately g2 per cent. Two patients died 
within the first few days, having a fracture 
of the cranium, aged fifty-six. The other, 
aged seventy-nine, had a fracture of the 
neck of the femur. The disabilities in the 
remaining 22 cases are directly due to 
errors in treatment. Either surgical aid was 
first received weeks after the injury or 
they remained in plaster casts for a period 
of time without physiotherapy. In the case 
of one patient, when first seen, the foot 
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was deeply cyanosed, was in a plaster cast, 
which was for twenty-eight days without 
inspection. This man was treated for 
fractures of the first, second and third 
metatarsals, with no displacement, but he 
was left with a definite disability amount- 
ing to 10 per cent. 


SUMMARY 


1. Early repair of skeletal and soft 
tissue injuries depends on early partial use 
of the adjacent joints and the retention of 
the tone of the muscles during the short 
period of immobilization. 

2. Prolonged immobilization prolongs 
the period of temporary total disability 
and often leaves a permanent partial 
disability. 

3. A certain number of people are hyper- 
sensitive to their knowledge of the con- 
dition of the injury, rather than to the 
severity of injury proper. An individual 
with a knowledge of having broken a bone 
suffers and takes a longer time to gain 
confidence to use it, whereas the same 
individual with the same injury, but 
without the knowledge of the severity of 
the injury, actually suffers less and will at- 
tempt to use the injured limb at an earlier 
date. 

4. Compensation and insurance have a 
definite tendency to prolong disability. 

5. For the benefit of both assured and 
insured, it is important to start the injured 
man on light work as soon as possible, 
rather than to wait until the disability 
completely disappeared. 


DIVERTICULITIS OF THE COLON* 


Ws. R. PARKES, PH.M., M.D., F.A.C.S. 


EVANSTON, ILL. 


HE subject of diverticulitis of the 

colon is one about which we are all 

too little familiar. The pathological 
condition occurs more commonly than is 
generally supposed and is being recognized 
much more frequently than formerly. 
Because I believe the knowledge of the 
facts regarding this disease is not widely 
enough disseminated throughout the pro- 
fession, I take the liberty of quoting 
briefly from a few published reports, before 
citing cases of my own. 

Rankin and Brown! estimate the inci- 
dence of diverticulosis as occurring in I per 
cent in 765,795 examinations and that 
diverticulitis occurs in 14 per cent of cases 
of diverticulosis. This would mean that 
one could expect to find a case of diverticu- 
litis in every 1400 patients examined. Some 
observers think it occurs much more 
frequently. 

A. B. Moore? found diverticulosis in 5 
per cent of all x-ray examinations of the 
colon and states that it constitutes one- 
third of his roentgenological abnormalities 
of the colon. 

At the Mayo Clinic where a great oppor- 
tunity is afforded for study of intestinal 
pathology, diverticulitis is found to occur 
between the ages of twenty-seven and 
seventy-three,* the average age being fifty- 
three years, with the great majority of 
cases occurring in the sixth and seventh 
decades. Some observers claim that it 
occurs twice as often in males as in females. 

Showing how much more commonly the 
disease is recognized than formerly, I 
would cite the report from the Mayo 
Clinic* + of 215 cases over a period of six- 
teen years preceding 1923, and 1900 cases 
recognized in the four years following. 

Diverticulitis should be distinguished 
from diverticulosis (a term suggested in 
1914 by Case and others), the latter 


comprising all cases of diverticula of the 
intestines without inflammation, and diver- 
ticulitis, those cases in which one or more of 
the diverticula has undergone inflamma- 
tory reaction. 
Diverticulitis may be conveniently classi- 
fied into 
1. Simple diverticulitis, 
either acute or chronic) 
2. Complicated diverticulitis, 
Complication being 
a. Abscess formation 
b. Fistula 
1. External 


(self-limiting, 


{ vesicocolic | 
_enterocolic | 
3. Multiple fistulae 
c. Stenosis or obstruction 
d. Associated with carcinoma, occa- 
sionally. 

In the study of 27 cases by McGrath,° 
the pathological manifestations were as 
follows: 


2. Internal 


Per Cent 
Ulceration in. . . 40 
Carcinoma in. 25 
Perforation in. . 22 
Abscess formation in 14 
Adhesions in. 28 
Fistulae in. . 9 


In 42 cases that W. J. Mayo* resected 
for diverticulitis the location of the lesion 
was 

In the sigmoid in...... 36 
In the hepatic flexure in. I 
In the transverse colon in. . I 
In the cecum in....... I 
In the rectum in............... 

With such diversified pathology and 
variable location of the lesions one would 
not expect any specific train of symptoms 
or signs to identify the disease and this 
thought is borne out by further consider- 
ation of the aforementioned complicated 


* Submitted for publication May 31, 1930. 
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42 cases in which the clinical complaints 
were as follows: 


Persistent abdominal distress........ 11 
Intermittent distress............ 
No apparent symptoms............. 2 
Rectal tenesmus................ 
Constipation............... 
Alternating bowels................. 2 


As is self-evident, there is nothing in the 
way of symptoms to greatly help in clearing 
up this perplexing diagnostic problem. 

Regarding treatment, in the 215 cases‘ 
previously mentioned occurring at the 
Mayo Clinic over a period of sixteen years, 
112 were operated, bowel resection being 
done in 42, 103 being treated without 
operation. 

Four cases, two males and two females, 
have been recognized by me during the 
past six months. Two proved amenable to 
medical treatment; two were not diagnosed 
until during operation or in the laboratory 
after operation. In both operated cases the 
presence of diverticula was known to exist 
but in neither case was this fact associated 
with the acute complicating conditions that 
led to the operations. 

In the first one operated a diagnosis was 
made of ruptured appendix located in the 
pelvis. At operation an abscessed diver- 
ticulum of the sigmoid was found. Drainage 
sufficed to curve the patient. 

The other case which I present in more 
detail gives the following history: 


A married woman (Mrs. E. S.) aged fifty, 
having enjoyed good health for many years 
preceding this illness, began five weeks before 
her admission to the Evanston Hospital to 
have attacks of pain in her epigastrium and 
lower abdomen, this pain being rather persist- 
ent most of the time. She also had a fever of 99 
to 101 during this period and was unusually 
constipated. She did not have nausea or vomit- 
ing. Her appetite was poor. An internist of 
very good repute, after a home examination, 
thought she had colitis and admitted her to a 
hospital where further examinations, including 
an x-ray study following a barium enema, were 
made. The x-ray study showed some small 
diverticula in the ascending and transverse 
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colon and a lack of filling in the upper part of 
the ascending colon. According to the patient’s 
statement, her white blood count at that time 
was 7000. The internist arrived at a diagnosis 
of probable tuberculosis of the cecum. Possibly 
the low leucocyte count and the fact that the 
patient had been caring for a daughter with 
pulmonary tuberculosis influenced the doctor 
in this conclusion. He advised laparotomy, 
whereupon the patient decided to be trans- 
ferred to the Evanston Hospital. 

On admission there her temperature was 
100.2, pulse 130, respiration 26, and white 
blood count 14,500. 

Examination showed the abdomen to be the 
only location of evident pathology. Here no 
masses were felt. There was no evidence of free 
abdominal fluid. The right side of the abdomen 
was painful and tender on pressure, especially 
in the lower portion. There was also a sense of 
resistance imparted to the palpating fingers 
in the same location. Pelvic examination was 
negativ e. 

The urine was negative. Examination of 
feces showed no blood. No further x-ray studies 
were thought advisable because of the apparent 
inflammatory condition. A tentative diagnosis 
was made of chronic abdominal inflammation 
and it was thought that a retrocecal appendi- 
citis might explain all the symptoms and signs. 

An exploratory operation was done on the 
third day after admission. 

The appendix was found elongated, slightly 
congested and containing fecaliths. An appen- 
dectomy was done but as there was not sufli- 
cient pathology found in the region of the 
appendix to explain the clinical findings, 
further search was made. The cecum looked 
normal; there was no free abdominal fluid and 
no tubercles were recognized on the peri- 
toneum. The peritoneum was slightly injected 
and more moist than normal. Search along the 
small intestine revealed no pathology. The 
pelvic organs likewise appeared normal. The 
ascending colon was examined and at the 
hepatic flexure a hard mass was felt, nearly the 
size of a tennis ball, apparently involving part 
if not all of the lumen of the colon at this point. 
This mass was hard and nodular and did not 
show any diverticula. The liver and gall bladder 
appeared normal. No enlarged lymphatic 
glands were palpated. The mass was considered 
to be malignant; at least this probability could 
not be eliminated. Specimen for biopsy was 
impracticable. 
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Immediate resection did not seem a safe 
procedure; therefore, the hepatic flexure was 
liberated so it could be lifted outside the 


Fic. 1. Filling-defect in ascending colon caused by 
inflammatory diverticulous mass. Other scattered 
diverticula seen throughout colon. 


abdomen. An ileocolostomy was performed 
between the ileum a few inches proximal to the 
cecal junction and the colon at a point about 
the middle of the transverse colon. The freed 
portion of the colon, including the tumor mass, 
was anchored outside the peritoneal cavity, 
somewhat like a Mikulicz operation, the plan 
being to do a resection Jater when the peri- 
toneum became walled off. This second stage 
resection, an extraperitoneal operation, was 
done six days later, the bowel being severed 
by the actual cautery. An attempt was made 
to close the blind ends of the ileum and colon 
but the stitches later gave way and a fecal 
fistula resulted. Later by use of a clamp the 
division between the two open ends was broken 
down, leaving one opening, which procedure 
should facilitate the closure by sutures, if not 
spontaneously. 

The specimen sent to the laboratory was 
reported on by Dr. Brandes in part as follows: 

Appendix: Chronic inflammatory reaction. 

Section of colon: This specimen consists of a 
portion of the large bowel measuring 15 cm. 
in length, showing a hard, more or less nodular 
area measuring about 5 X 8 cm. On cutting 
into the hardened area one sees a number of 
small diverticula. Other larger diverticula, 
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some of which contain grayish necrotic mate- 
rial, are noticed. Sections show considerable 
increase in fibrous tissue, edema, hemorrhage 


Fic. 2. On third day after admission, the first stage of a 
operation was done, at the same time that an anas- 
tomosis was made between ileum and transverse 
colon in such a way as to leave a bar of tissue between 
ileum and colon external to ileocolostomy opening. 
Terminal ileum and first part of colon bearing the 
tumor, as illustrated in inset, were eviscerated. Six 
days later division of tumor bearing bowel carried 
out at points indicated by dotted line in inset A. 
One of small isolated diverticula shown by x-ray 
illustrated in transverse colon. 


and a rich infiltration with lymphocytes and 
large, round cells. There is no evidence of ma- 
lignant change. There is no evidence of caseous 
necrosis characteristic of tuberculosis. 

Diagnosis: Chronic inflammatory reaction 
with acute ulceration of multiple diverticula 
of colon. 


This case furnished the usual experience 
of a difficult diagnosis in diverticulitis. 
The patient had abdominal pain, fever, 
leucocytosis, some right-sided rigidity, 
tenderness and constipation and was rather 
ill. No definite diagnosis was made other 


aj 
) 
YN 
\\ | 
| 
BSS 
“ 
We 4 


66 American Journal of Surgery 
than a chronic inflammatory condition. 
Exploration was done, and yet with the 
abdomen open and the living pathology 


Fic. 3. Clamp crushing bar of tissue between ileum 
and colon. 


before me it was impossible for me to 
determine whether we were dealing with a 
malignancy, with inflammatory ulceration 
or whether it was an entirely inflammatory 
affair producing a partial obstruction. 
Biopsy was impractical and the final 
diagnosis could not be made until after 
the second stage operation at which the 
specimen for the laboratory was procured 
for microscopic sections. In any case, 
resection seemed to offer the only means 
of cure. The adoption of the preliminary 
tleocolostomy and the modified Mikulicz 
resection proved safety measures which 
were justified by the results. The patient 
today, two months after operation, is 
getting about very comfortably. 


SUMMARY 


Diverticulitis is more common than is 
generally supposed. It should be kept in 
mind when considering obscure abdominal 
cases such as possible sigmoiditis, appendi- 
citis, especially true transposed left-sided 
appendicitis, carcinoma, tuberculosis and 
some pelvic lesions. There are no charac- 
teristic symptoms known. Simple divertic- 
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ulitis is self-limiting and is successfully 
treated medically. Case® outlines medical 
treatment as follows: Adoption of a 


Fic. 4. Bar of tissue between ileum and colon external 
to ileocolostomy has dropped out, leaving free 
communication between ileum, colon and external 
abdominal wall. Fistulous openings on abdominal 
wall have contracted and are tending to close in. 
Closure by suture accomplished about ten weeks 
following colostomy. 


“hygienic scheme, including careful atten- 
tion to general habits, avoidance of over- 
work, regularity of meals, abundance 
of paraffine, a simple lactovegetarian diet, 
daily irrigation of bowels with saline 
solution, in some cases warm olive oil 
enemas, no purgatives, no rough foods,” 
etc. If, in spite of such treatment, any of 
the aforementioned complications develop, 
such as abscess, perforation, fistula, 
obstruction or carcinoma, it will probably 
be necessary to resort to surgery, an 
appropriate measure being adopted to 
suit the individual case. Drainage alone 
often suffices in the abscess cases just as 
it does in appendiceal abscess. In case 
resection is required, the adoption of a 
two-stage procedure will often convert 
the very serious intra-abdominal condition 
into a comparatively safe extraperitoneal 
operation and thereby greatly reduce 
the mortality rate. 
[For References see p. 96.] 
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CLINICAL APPLICATION OF 
BLADDER TUMOR PATHOLOGY * 


W. ASsCHNER, M.D. 


NEW 


HIS study was made upon 285 cases of 
vesical neoplasm submitted to biopsy 
or operation at the Mount Sinai 
Hospital since 1911. The classification 
employed is in accord with the general 
principles of tumor terminology and meets 
clinical requirements in that it takes cogni- 
zance of gross as well as microscopic criteria. 


TABLE | 
THE COMMON VARIETIES OF VESICAL NEOPLASMS 


YORK 


to details, and with a mental attitude of 
“guilty until proved innocent.” 

In 242 cases the biopsy diagnosis ren- 
dered was correct in all but 12, 95 per 
cent. In the review of these 12 cases, 7 
were found to be true errors, which could 
have been avoided. Therefore the biopsy 
is potentially reliable in 97.5 per cent. 

TABLE 11 


PAPILLOMA BIOPSY REPORTS CONFIRMED, QO CASES 


1. Papilloma (benign) | cell uniformity and typism 


Pedunculated single 
multiple 
Sessile papillomatosis 


u. Papillary carcinoma 
Non-infiltrating a. scattered areas of some- 
what atypical cells 
b. more diffuse, more marked 
atypism 


Infiltrating c. cells of benign type (rare) 

d. cells anaplastic; stroma or 
stalk invasion 

e. cells anaplastic; submuco- 
sal or base invasion 

f. cells anaplastic; muscu- 
laris and perivesical inva- 
sion 


ut. Non-papillary (flat) 
carcinoma a. fibro (scirrhus) 
b. medullary (transitional 
cell) 
. adeno 
. squamous 
e. hornifying 


~ 


There were two chief objects of the 
study, to evaluate the biopsy for diagnosis 
and to evaluate the pathology for prognosis. 

The biopsy material is obtained with a 
rongeur forceps through the cystoscope. 
It is important to obtain material from 
different parts of the tumor and from 
various tumors when they are multiple. 
Tissue removed with the fulgurating elec- 
trode is unsatisfactory. The material must 
be studied with great care and attention 


No. of Tumors in Bladder, ‘3 Br 

= > es £94 BETS 

~ ~ Zz 

Single 56 cases........... 290 6 26 I 12 
Multiple 25 cases. . 14 4 9 7 
Papillomatosis 9 cases... 1 5 5 2* 2 


* 1 autopsy § years after cure, 


TABLE UI 
SOURCES OF ERROR IN BIOPSY DIAGNOSIS 
1. Insufficient material or improper material. 
2. Rare cases of infiltrating tumors of benign cell type 
(11¢). 
3. Coexistence of benign and malignant growths in the 
same bladder. 
4. Malignant cell changes confined to inaccessible 
depths of the tumor. 
. Papillomatosis cases. 


Ww 


It is of utmost importance that biopsy 
be made before resorting to the treatment 
of suspected malignancy because inflam- 
matory lesions may simulate cancer closely. 
Failure to do this has led to harmful 
radical surgery. 

Microscopic evidence of infiltration is 
found in 78 per cent of papillary carcino- 
mas, whereas clinical signs of infiltration 
were observed in only 50 per cent. Resec- 
tion should therefore include the full 
thickness of the bladder wall despite 
absence of gross infiltration, whenever the 
biopsy reports papillary carcinoma and 


* Read before the New York Pathological Society and the Section of Genito-Urinary Surgery, Stated Meeting, 
New York Academy of Medicine, March 6, 1930. 
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surgery is resorted to. Failure to do so has 
resulted in early recurrence. 

In 182 cases the termination of the case 
is known or a follow-up of three years Is 
available. Cases with negative cystoscopy 
and with no evidence of metastasis are 
considered arrested. The results appear 
in Tables tv and v. 


TABLE IV 
END-RESULTS IN 182 BLADDER TUMOR PATIENTS 


Cases No. Percentage 
Followed Arrested Arrested 
Papilloma 60 48 80 
Papillary carcinoma, non- 

71 13 18 
Non-papillary carcinoma... 30 5 16 

TABLE 


SUMMARY OF 285 CASES STUDIED 


3 
= 
= 
A 
2 att 
4 
No. of Cases 
ZZ ta 
Papillomas 9o1...... |71/23! | 3] | 4l22| 1! !60/48/80 
Papillary Ca. 138... 
Non-infiltrating 30.. 25 3 5 OI1 § 3 5 4 I 2) 221] 9143 
Infiltrating 108......84 7.20 136324 935 7 21511711318 
Non-papillary Ca. 44/35! 1/29] 4! 9/13! 1! | 9] 630] 5/16 


Cases No.6,7,9,10./ 4! 2! | | | | | | 
4 cases prostatic Ca.| 4! o 


1 Myosarcoma. 1 Carcinoma in scar after operation elsewhere. 
1 Adenoma. 1 Fibroma. 


Concerning prognosis, the following can 
be deduced: If cystologic criteria alone 
indicated prognosis, there should be a 
marked difference between group tla and 
1b, but the percentage of arrested cases 
was 44 and 42 respectively. 

If bladder wall infiltration indicated 
prognosis, then group uf and group wl 
should show similar results, which is the 
result, namely 14 and 16 per cent. 

Comparing non-infiltrating papillary car- 
cinoma (groups 11a and b) with infiltrating 
papillary carcinoma (groups tc, d, e, and f), 
the percentage of arrested cases is 43 and 
18 respectively. 
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Papillomatosis cases are treacherous; 
of 13, 4 eventually proved malignant. 


CONCLUSIONS 


Reliable information as to the nature 
of bladder tumors is obtainable by cysto- 
scopic biopsy in 97.5 per cent of cases. 
The unavoidable failures occur chiefly in 
multiple tumors and papillomatosis. 

2. Prognosis cannot be made from biopsy 
material alone in cases of malignancy. 

3. A biopsy diagnosis of malignancy 
in a case simulating papilloma by cytoscopy 
and response to fulguration is a signal for 
more radical therapy (radium or surgery). 

4. Bladder tumors may be classified in a 
manner harmonious with general tumor 
terminology and with clinical requirements. 
They are benign or malignant. 

5. Classification based upon cell grading 
alone is not as practical for clinical pur- 
poses, and prognosis on such basis does not 
coincide with the late results in this series. 

6. The presence or absence of infiltration 
appears to be a more reliable guide to the 
gravity of the situation. 

7. The site of the malignant tumor 
determines its resectability and thus in- 
fluences prognosis materially. 

8. If a biopsy diagnosis of carcinoma be 
made, and the case considered surgical, 
segmental resection of the whole thickness 
of the bladder wall is the procedure of 
choice. Failure to do so even in the pedun- 
culated tumors has often resulted in recur- 
rence. Stalk invasion and tumor cells in 
blood vessels at the base cannot be detected 
by gross inspection. 

g. As only 30 of 138 papillary carcino- 
mas showed no evidence of infiltration, 
it is probable that type ma and b represent 
an earlier stage in the development of the 
disease. Although histological studies tempt 
one to believe that papillary carcinoma 
develops from papilloma in a considerable 
percentage of cases, the clinical evidence 
thereof is equivocal. 

10. Before undertaking radical surgery 
for tumor of the bladder a biopsy should be 
made, as other lesions may resemble 
neoplasm very closely. 

[For discussion of this paper see p. 73-] 
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CONSIDERATION OF THE SURGICAL PROCEDURES IN THE TREATMENT OF 
MALIGNANT DISEASE OF THE URINARY BLADDER* 


VeERNE C. Hunt, M.D. 


ROCHESTER, MINN. 


ion exists regarding the treatment 

of small, single or multiple, more or 
less superficial malignant lesions of the 
urinary bladder. For the most part, such 
lesions have been, and are at the present 
time, successfully treated by transurethral 
electrocoagulation. Occasionally, however, 
there is failure of response to such treat- 
ment, and other therapeutic agencies, 
such as are applied to the larger and infil- 
trating lesions, must be resorted to. 
Inasmuch as there is little question regard- 
ing the methods of procedure in the group 
of cases in which lesions may be considered 
amenable to transurethral treatment, I 
wish to confine this paper chiefly to those 
lesions which fail to respond to such treat- 
ment, to those to which such methods are 
not applicable, and to those lesions which 
are more or less extensive and demand 
surgical consideration. 

As yet there is still a justifiable conflict 
of opinion regarding the relative merit 
of the physical agents and surgical pro- 
cedures in some of the extensive malignant 
lesions of the bladder. Probably in some 
instances the greatest prospects of cure, 
and of palliation in the truly inoperable 
lesions, may be expected through the 
combined use of both. 

Ninety-five per cent of the malignant 
tumors of the bladder seen at The Mayo 
Clinic are epitheliomas. Broders’ index of 
the degree of malignancy is a most impor- 
tant factor in determining results of treat- 
ment, and in the exercise of judgment as 
to the extensiveness of procedure that is 
justifiable. Malignant lesions of the bladder 
tend toward the higher degrees of malig- 
nancy. In a previously reviewed series of 
480 graded epitheliomas, irrespective of 
their situation in the bladder, slightly more 
than half, approximately 58 per cent, of 


uniformity of opin- 


the tumors were of malignancy graded 
3 or 4. The situation of the tumor has some 
bearing on its degree of malignancy. 
Apparently there is a greater tendency for 
the development of highly malignant 
epitheliomas in the base of the bladder, 
than in the lateral walls and dome. In 
other words, in a series of 150 epitheliomas 
of the base of the bladder, the incidence 
of malignancy of grade 3 or 4 was slightly 
more than 64 per cent as opposed to an 
incidence of slightly more than 53 per cent 
of 214 epitheliomas of the lateral and 
posterior walls and dome. On the basis of 
the theory that in the lower degrees of 
malignancy the prognosis is better, every- 
thing else being equal, than in the higher 
grades of malignancy, it may justifiably be 
expected that the results of treatment of 
those lesions of the lateral walls and dome 
would be at least 10 per cent better than 
those of the base. Also, by virtue of their 
situation they are more readily excised. 
Experience has shown that some of the 
physical agents have been more effective in 
the treatment of the highly malignant le- 
sions, because of their greater radiosensi- 
tivity, than in the treatment of lesions of 
lower grade. Other factors influence the 
results of treatment, however, not the least 
of which is the extent of involvement. The 
lesions of lower grade are often more or 
less superficial, whereas those of higher 
grade often infiltrate the entire thickness 
of the wall of the bladder and extend 
extravesically. Experience has shown that 
purely on the basis of the degree of malig- 
nancy one may be guided as to the justifi- 
able magnitude of a contemplated surgical 
procedure, for with a given degree of 
involvement, the justifiable magnitude of 
surgical procedure is greater for the lesions 
of lower grade of malignancy than for those 
of higher grade. At the present time, 


* Read before the Genito-Urinary Section of the New York Academy of Medicine, March 6, 1930. 
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bearing in mind the optimism possessed by 
some regarding the results of treatment by 
physical agents, I am of the opinion that 
an operable malignant lesion of the blad- 
der is a surgical lesion and is most success- 
fully dealt with by surgical procedures. 
Difference of opinion exists regarding 
operability. Most tumors of the dome, 
lateral or posterior walls are operable, and 
may be removed by excision or segmental 
resection. Surgical procedures, curative in 
purpose, possess a justifiable risk, and a 
mortality directly in proportion to the rela- 
tive prospect of cure. The preoperative 
knowledge of the degree of malignancy, 
as ascertained by examination of a speci- 
men removed through the cystoscope, 
serves as a guide to the justifiable risk 
and magnitude of the operation, as opposed 
to the relative prospect of cure. In general, 
it may be stated that a surgical procedure 
is seldom justified that subjects the pa- 
tient to a percentage of risk relatively 
higher than the relative percentage pros- 
pect of cure. 

It may legitimately be asked: What are 
the prospects of cure of malignant lesions 
of the bladder? A definite prognosis for a 
malignant lesion anywhere in the body in 
the individual case is practically impossible 
to make, and prognosis may be made only 
in general on the basis of previous experi- 
ence. Recently I reported the results 
obtained in the surgical treatment of 
370 cases of graded epithelioma, in which 
all operations were done as procedures 
curative and not palliative in purpose. 
In brief, and in general, the results showed 
that irrespective of the size of situation 
of the lesion or the magnitude of the opera- 
tion, 65 per cent of the patients on whom 
radical operations had been performed, 
for lesions graded 1 or 2, lived three or 
more years without recurrence; 34 per 
cent in whom the lesions were graded 3 
or 4 lived three or more years without 
recurrence. When results were determined 
according to the site of the lesion, it was 
found that those following operations on 
the base of the bladder were not as good 
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as those for lesions in the lateral walls and 
dome. Actually the results showed that 
of patients with lesions of the lateral 
walls and dome nearly 50 per cent more sur- 
vived the period of three years without 
recurrence than of those who had been 
operated on for lesions of the base. 


SURGICAL PROCEDURES 


It is an entirely legitimate question to 
ask: What may be done to improve the 
results from treatment of these lesions? 
Also, in what types of lesions may certain 
procedures be employed with the greatest 
prospect of cure? In a recent review of the 
surgical procedures employed during 1925 
to 1929 inclusive, in 256 cases of malignant 
lesion of the bladder at The Mayo Clinic 
it was found that in 77 cases (30 per cent) 
the lesions were inoperable to any proce- 
dure that might be considered curative in 
purpose. This includes cases in which 
cystostomy was done as a palliative 
procedure and those cases in which in- 
operability was ascertained on exploration, 
but does not include patients whose con- 
dition was clinically hopeless and in whom 
not even palliative cystostomy seemed 
justifiable. It is noteworthy that in an 
additional 78 cases in which the condition 
was inoperable to the usual strictly surg- 
ical procedures of resection and excision, 
and the procedure of surgical diathermy, 
destruction by cautery and transplanta- 
tion of the ureters and cystectomy were 
undertaken. A most conservative estimate 
places the inoperability or questionable 
operability in the neighborhood of 50 per 
cent; in other words, this estimate takes 
into account those patients who, by virtue 
of the extensiveness of the lesion if it is not 
entirely inoperable, may be treated, with a 
poor prognosis. 

Simple Segmental Resection and Excision: 
Tumors of the lateral and posterior walls 
and dome of the bladder, by virtue of their 
situation, are most amenable to surgical 
excision and segmental resection and thus 
offer the best prognosis. Those lesions 
which are more or less superficial and are 
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confined to the mucous membrane, are 
readily excised, preferably by the cautery. 
The infiltrating lesions lend themselves to 
segmental resection, with removal of the 
entire thickness of the wall of the bladder. 
Even extensive infiltrating lesions of the 
posterior wall, with or without involve- 
ment of the intraperitoneal portion of the 
bladder, may be satisfactorily removed 
by thorough mobilization of the bladder, 
and the procedure may be transferred from 
a transperitoneal operation into an extra- 
peritoneal one with little additional risk. 
It is not in the lesions in this situation, 
however, in which the serious problems of 
the treatment of tumors of the bladder are 
encountered. 

Operations on Tumors of the Base of the 
Bladder: Occlusion of one or both ureters 
by tumors of the base of the bladder, 
or by their close proximity to the ureteral 
orifices, and disposition of the ureters, 
offer many obstacles to the successful 
treatment of tumors. A tumor of the 
trigone, of necessity, requires consideration 
of the ureters. Until recent years, tumors of 
the trigone, with involvement of one or the 
other ureteral orifice, have been considered, 
and properly so, next to inoperable. Of 
course, most extensive resections in the 
past have been done down to and including 
the internal sphincter, and at times includ- 
ing a part or all of the prostate gland, 
with a mortality rate which I believe for 
the most part has exceeded the percentage 
prospect of cure. Few such radical pro- 
cedures are justified and they are rapidly 
being abandoned. An occasional tumor of 
the trigone may be successfully excised 
with the cutting cautery, including, in the 
male, part or all of the prostate gland, if 
the growth is small, even though infiltrat- 
ing, and if it is sufficiently remote from 
the ureteral orifices so that they need not 
be encroached on in making such an ex- 
cision. Young recently described a method 
whereby certain tumors of the base of the 
bladder may be removed, including the en- 
tire thickness of the wall of the bladder. 
Surgical diathermy in recent years has 
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accomplished much for tumors in just this 
situation and has resulted in freedom from 
recurrence for five years in a considerable 
number of cases in which the condition 
would have been entirely inoperable to 
the usual procedures which previously had 
been employed. Surgical diathermy has 
much to commend it for lesions that 
cannot be treated otherwise. Some degree 
of enthusiasm has carried the application 
to lesions which have been resectable. 

Lesions surrounding, obstructing, in- 
volving or encroaching on one or the other 
ureteral orifice, or those in which the 
ureters are encroached on in the removal 
of the lesion require some disposition of the 
ureter in addition to eradication of the 
growth. Many such lesions may be hope- 
fully removed by segmental resection, 
disposing of the ureter concerned by 
ligation or reimplantation into the bladder. 
My experience with these two methods 
of disposing of the ureter has been previ- 
ously reported. Ascending infection presents 
the greatest hazard when reimplanta- 
tion of the ureter is carried out, and in the 
series of cases at The Mayo Clinic, pre- 
viously reported, the mortality of segmen- 
tal resection and reimplantation of the 
ureter was 32 per cent, as opposed to the 
rate of slightly more than 13 per cent for 
segmental resection and ligation of the 
ureter. Even though the kidney, the ureter 
of which has been permanently ligated, 
may need to be subsequently drained or 
removed on account of hydronephrosis 
with infection, such procedures were nec- 
essary in but 10 per cent of the cases in the 
series studied at The Mayo Clinic. There is 
a fair percentage of tumors of the base of 
the bladder, involving but one ureter, in 
which segmental resection may be most 
satisfactorily accomplished, with legitimate 
and justifiable risk when the ureter Is 
ligated rather than reimplanted. There is 
an occasional case in which the disease 
so extensively involves the bladder, and 
yet is definitely confined to the bladder, 
that nothing short of cystectomy can be 
considered. 
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It would seem that cystectomy should 
have a wide field of application. However, 
this is not as yet the case, for in only a 
few instances may conditions such as 
cystectomy be wisely considered. Usually, 
when the lesion is unsuitable for excision, 
resection, surgical diathermy or other 
physical agents, cystectomy is out of the 
question because of extravesical extension, 
remote metastasis, unilateral or bilateral 
partial or complete ureteral occlusion by 
the lesion, or the poor condition of the 
patient. The magnitude of cystectomy, with 
simultaneous or preliminary disposition of 
the ureters, is such that few patients with an 
extensive malignant growth of the bladder 
are suitable subjects for the procedure. 

Cystectomy was first done by Bauden- 
heuer, in 1887; the patient did not recover 
from the operation. Scheele, in 1923, 
reviewed 63 cases of cystectomy in which 
the mortality rate had been 40 per cent. 
The foreign literature contains many 
references to the operation, and isolated 
reports of cases. The work of Marion, 
Federoff, Lindstrém, Morton and others 
has been important in the development of 
methods of procedure. In recent years, 
Chute, Judd, Quinby, G. G. Smith and 
others, have emphasized the advisability of 
cystectomy in certain cases. 

The disposition of the ureters has con- 
tributed greatly to the difficulties of the 
operation. Preliminary ureterostomy to the 
loin or inguinal region has facilitated sub- 
sequent cystectomy and has increased the 
safety of the operation, but it presents the 
disadvantage of absence of a_ urinary 
receptacle. A number of cases have been 
reported in which the ureters have been 
transplanted into the sigmoid or rectum, 
simultaneously with cystectomy, an opera- 
tion which is accompanied by extremely 
high mortality. The introduction of ure- 
teral catheters into the ureters, and bring- 
ing them out through the cystectomy 
wound, or to the surface of the skin, 
simultaneously with cystectomy, has been 
a hazardous procedure, because of ascend- 
ing infection to the kidneys. 
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The perfection by C. H. Mayo and 
Coffey of methods of transplanting the 
ureters into the sigmoid has paved the way 
to the greater safety of cystectomy. The 
high mortality rate of transplantation of 
the ureters simultaneous with cystectomy 
does not justify its continuance as an 
operation in one stage. In the presence of 
malignant disease, transplantation of ure- 
ters is accompanied with greater risk than 
when the operation is done as one of neces- 
sity for such conditions as exstrophy of the 
bladder or irreparable vesicovaginal fistula; 
and simultaneous transplantation of both 
ureters is accompanied by greater risk 
than transplantation of one ureter at a 
time, with a minimum of two weeks 
between operations. 

When conditions exist which justify 
cystectomy, I believe it may be accom- 
plished most satisfactorily, but not without 
considerable risk, if the ureters are trans- 
planted into the sigmoid, one at a time, 
preliminary to cystectomy, and if the 
bladder is removed several weeks later 
after good renal function and good urinary 
control have been established with the 
ureters in the sigmoid, thus confining the 
cystectomy entirely to an extraperitoneal 
operation. Such methods have been em- 
ployed in the treatment of the following 
case. 

REPORT OF CASE 


A man, aged sixty-two years, came to the 
clinic April 29, 1929, on account of hematuria 
which first occurred in July, 1928; thereafter 
it had occurred intermittently. Two weeks 
previous to admission he had undergone a 
cystoscopic examination and a diagnosis had 
been made of carcinoma of the bladder. 

Without entering into detail regarding the 
examination, I shall simply say that a cysto- 
scopic examination was made May 2, and an 
ulcerating malignant lesion was found which 
involved the dome and left lateral wall of the 
bladder. A specimen was removed through the 
cystoscope and was reported to be epithelioma, 
graded 3. Exploration of the bladder was car- 
ried out May 7, at which time the growth was 
found to be more extensive than it appeared 
to be on cystoscopic examination; It involved 
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the entire left wall of the bladder, to the inter- 
nal urethral orifice, and resection or use of 
surgical diathermy was considered inadvisable. 
The bladder was closed with the idea of con- 
sulting with the patient regarding the advis- 
ability of cystectomy. 

May 24, through a right rectus incision, the 
right ureter was transplanted into the sigmoid 
by the method devised by C. H. Mayo and 
Dixon. Abdominal exploration did not disclose 
metastasis, and the bladder seemed to be in 
condition for subsequent removal. Three days 
after transplantation of the ureter, urine 
appeared in the rectum, and at the end of the 
tenth day the rectal output of urine from the 
right kidney was equivalent to that of the 
bladder from the left kidney, and the concen- 
tration of blood urea had fallen from 56 to 24 
mg. for each 100 c.c., three days after the 
transplantation of the ureter. 

June 18, about three and a half weeks after 
transplantation of the right ureter, the left 
ureter was transplanted into the sigmoid. Four 
days after this, the concentration of blood urea 
was 86 mg. for each 100 c.c. With restoration 
of the urinary output from the left kidney, 
gradual reduction occurred in retention of 
urea until two weeks after transplantation 
of the left ureter, when the concentration of 
blood urea was 32 mg. for each 100 c.c. 

July 10, three weeks after the last trans- 
plantation, the entire bladder and part of the 
prostate gland were removed extraperitoneally. 
Extensive papillary squamous-cell epithelioma, 
graded 3, was found in the bladder. The growth 
appeared to be confined entirely to the bladder. 
Convalescence was satisfactory and complete 
recovery occurred. 


COMMENT 


Beer recently reviewed the subject of 
cystectomy, presenting the advantages 


DISCUSSION OF PAPERS BY 


James Ewinc: The meeting this evening 
demonstrates the importance of joint meetings 
between pathologists and clinicians. One might 
say our clinical friends qualify for membership 
in the Pathological Society, first, at one 
extreme, owing to the very great detail and 
accuracy with which clinical judgments have 
been based upon thorough histopathological 
examinations, encouraging the pathologists to 
make these fine distinctions in the histological 
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and disadvantages of the various methods 
of treating the ureters. Certainly the post- 
operative survival of 7 patients, reported by 
him, for from two months to as long as 
five years represents an accomplishment 
which to my knowledge has not been 
equaled by any other method of cystec- 
tomy, and simultaneous or previous dis- 
position of the ureters. 

Some disposition of the ureters must be 
made in contemplating cystectomy. Beer 
has demonstrated that life may be pre- 
served when the ureters are implanted into 
the skin of the iliac regions at the time of 
cystectomy. A natural urinary receptacle 
is highly to be desired and may be obtained 
by transplanting the ureters into the sig- 
moid. Experience has shown that the 
mortality rate of transplantation of the 
ureters, simultaneously with cystectomy, is 
extremely high. It is high when the ureters 
are transplanted previous to the cystec- 
tomy, even though they are transplanted 
one at a time. Dilatation of the ureters, 
infection of the kidneys, and poor healing 
power, all are factors to be reckoned with 
in consideration of transplantation of the 
ureters in the presence of malignant disease 
of the bladder. I am of the opinion, how- 
ever, that many of these difficulties may 
be obviated in the future and that the 
operation of transplantation of the ureters 
and subsequent cystectomy may have a 
constantly broadening field of application 
to include some of the earlier malignant 
lesions of the bladder instead of, as today, 
being confined to those lesions which are 
most extensive and are not amenable to 
any other form of treatment. 
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study of tumors. And second, I think that the 
clinicians in this field deserve at least honorary 
membership in the Pathological Society for 
having furnished us so much autopsy material 
from unexpected sources and so many tumors 
of the bladder under conditions where we do 
not ordinarily obtain them. From both these 
points of view our clinical friends might qualify 
as pathologists, and I wish I could say as much 
for the pathologists. I do not think that many 
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pathologists are sufficiently acquainted with 
the clinical significance of some of the finer 
questions arising in the structure of bladder 
tumors to warrant being raised to the rank of 
genitourinary surgeon. I trust that the demon- 
strations made here this evening will encourage 
pathologists to learn more about the clinical 
aspects of the diseases they have to deal with. 

I was particularly interested in Dr. Aschner’s 
pathological classification and his minute dis- 
cussion of the pathological features, and I am 
in accord with his general point of view. 
He recognizes the simple benign papilloma as a 
strictly benign tumor. In another tumor, which 
is grossly a strictly papillary tumor, there are 
peculiar groups of atypical cells and in these 
he finds that the clinical history very often 
indicates a malignant course, and therefore 
he calls this tumor a papillary carcinoma. | 
doubt if all papillomas showing these occasional 
groups of atypical cells run a malignant course, 
and I would prefer to class them simple papil- 
Joma, while noting the increased possibility of 
recurrence associated with these atypical cell 
groups. Then he has a type of papillary tumor 
which is definitely atypical throughout, but 
not necessarily infiltrating the base, which he 
also calls a papillary carcinoma. It seems to me 
that there is a marked difference between this 
group and the simple papilloma with atypical 
cell groups, and I would prefer to separate 
sharply between them, applying the term carci- 
noma only to the latter. Pathologists do not 
like to call a process cancer unless it shows 
definite histological criteria of carcinoma, 
such as markedly atypical cells, loss of polarity 
and heterotopia, which signs are missing in 
the simple papilloma with scanty groups of 
atypical cells. Then he has others more ad- 
vanced, malignant and atypical throughout, 
and definitely infiltrating the stalk and the 
bladder wall. He makes a separate classifica- 
tion of all of these. Finally he has the flat 
carcinomas which are generally infiltrating. I 
think there is much practical advantage in 
making these distinctions, but whether there 
is any theoretical ground for separating them 
so minutely I am inclined to doubt. While I 
agree with him that tumors starting at one 
tempo do not often become transformed into 
more malignant tumors, in a group of 100 
tumors of the bladder you will find many 
stages between benign papilloma up to malig- 
nant carcinoma, and in the individual cases it 
is often very difficult to satisfactorily apply 
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these special terms. I do not think it is wise to 
assume that carcinoma is something entirely 
different from a malignant papilloma. The two 
types of disease tend to run into each other, 
not that one case becomes transformed into 
the other, but that different cases cover all the 
gradations between one class and the other. 
The attempt to emphasize great differences 
between a solid carcinoma and a malignant 
papilloma is therefore strained. Nevertheless, 
it is most significant that by this very careful 
histological analysis of bladder tumors, which 
I believe has been carried out more particularly 
in Mt. Sinai Hospital than elsewhere, they have 
been able to show that the presence of these 
small groups of atypical cells in an otherwise 
benign papilloma carries with it an increased 
gravity in prognosis, and that is a significant 
thing for the pathologist. It encourages us to 
make more minute studies of histological 
preparations, and to express opinions regarding 
the clinical course of the disease which we are 
as a rule loath to make, because the prediction 
of the clinical course of any tumor from the 
histological section is always more or less 
hazardous. I do not know that there is any 
other field in tumor pathology where such 
significance may be attached to the histological 
structure. Possibly it is found in the larynx 
also. I have long since noted that the presence 
of a few atypical cells in a papilloma of the 
larynx generally signifies that the disease will 
recur and will kill the patient sooner or later. 
Pathologists may be encouraged to apply these 
criteria more carefully in other fields. 

The question of histological grading has long 
interested me. I am in favor of histological 
grading carried as far as possible. While we 
have been grading tumors ever since the micro- 
scope has been used, the tendency to grade 
tumors more carefully has been increasing 
recently, owing to the work of Broders. I have 
little sympathy with those pathologists who 
because of lack of knowledge or intellectual 
laziness discard all this matter of grading 
tumors as of no value and unsound. As industry 
increases and experience enlarges, most of 
those men will gradually see that they are 
finding an opportunity to serve the clinicians 
which they should under all circumstances 
embrace. Therefore I am in favor of the effort 
to grade bladder tumors, and we have had some 
satisfaction in our institution in this attempt. 
As I understand, Broders included in his Group 
1 of carcinomas of the bladder tumors which 
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most pathologists call benign papilloma. His 
Group 11 would probably fall in Dr. Aschner’s 
class of papilloma with malignant cell groups. 
Therefore we can readily understand why 
Broders’ classes, 111 and Iv, are the most numer- 
ous among the bladder cancers and are the 
malignant ones. We have found that there is 
considerable difference in the outcome of these 
four classes, but when it comes to making fine 
distinctions between Groups 111 and rv, the true 
carcinomas, the clinical significance is perhaps 
not as great as it is in some other tumors, but 
it is still of value. 

Another interesting point for the pathologist 
to keep in mind has been brought out by Dr. 
Hunt’s remark that the malignancy of tumors 
in the bladder varies according to the location, 
the more malignant tumors being located in 
the trigone, and the less malignant ones at the 
fundus. This is also true of the tumors of the 
alimentary tract, which increase in malignancy 
from the anus to the lips. These tumors vary 
in malignancy depending on location. In our 
Head and Neck Service we are beginning to 
lay considerable stress on the location of a 
tumor, which in some instances seems to 
determine more or less the malignant course, 
even when it is of the same histological struc- 
ture as tumors located elsewhere which prove 
to be more benign. This again is a lesson which 
the clinician teaches the pathologist. 

Epwarp L. Keyes: I am not qualified to 
elucidate any further the differences in cellular 
malignancy. Though there have appeared 
certain minor differences in opinion, certainly 
we all today agree upon the important things, 
such as the use of the biopsy and the grading 
of tumors in one way or another. However, 
you will notice that there is great confusion 
in the fundamental use of the word malignancy. 
In both of the lists of statistics that we have 
had shown us, malignancy has been ultimately 
graded apparently in accord with the prospect 
of the death of the patient, as a result either 
of his tumor or of the treatment or lack of 
treatment which this tumor received. It is 
extremely difficult to disentangle these two 
items; the malignancy of the tumor itself 
and the malignancy of the surgeon who treats 
the tumor, or the lack of treatment that the 
tumor gets. Surely even a true bladder car- 
cinoma may, if seen early enough, sometimes 
be controlled by relatively benign treatment. 
I have seen one such case, a real primarily 
infiltrating tumor of the bladder, which I 
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watched arise from beneath the mucosa and 
come through it. That tumor has been con- 
trolled for several years, after the implantation 
of some radium seeds through the cystoscope. 

We should seriously push to the extreme 
limit in expert hands those methods of attack 
which are the least malignant themselves. It 
is because of the lack of malignancy of the 
supra-public operation for the implantation 
of radium that that method of approach has 
appealed enormously to me. I will not quote 
statistics. In my hands the implantation of 
radium suprapubically has given me an opera- 
tive mortality of less than 10 per cent. 

I have been greatly interested in the use of 
diathermy, which again is a non-malignant 
method of treatment as compared to the 
radical methods which he, like other surgeons, 
used to employ. There is a general tendency, 
I think, on the part of the surgeons to become 
less malignant. | believe it is along these lines 
that we shall progress, but we have a long way 
to go yet in weighing the advantage of cauter- 
izing these tumors by the different physical 
agents, the electrocautery in contrast with 
radium. | favor radium. I am not prepared to 
state that I have any facts to prove that my 
favoritism is justified. 

BENJAMIN S. BARRINGER: Rather than to 
directly discuss Dr. Hunt’s paper, I believe 
it will to a certain extent fill out the picture to 
give the results of the treatment by radium of 
bladder cancers. Surgery and radium have long 
been contestants in the race for supremacy, and 
no one can say at present which will win. The 
comparison between radium results and sur- 
gical treatment is difficult because surgery 
picks the cases which are operable and discards 
the rest. At the Memorial Hospital we have 
subjected to radiation every patient with blad- 
der cancer in which the cancer was believed 
to be confined to the bladder, no matter how 
large the tumor might be. Therefore in our 
series are included many inoperable cases. 
Sixty-three and one-half per cent of the tumors 
were involved or were adjacent to the trigone, 
including in the growth one or both ureters 
or the internal urethral orifice. Twenty-eight 
per cent of the tumors had bases of 6 square 
cm. (1 sq. in.) or less. In 72 per cent the bases 
of the tumor were greater than this, many of 
the tumors involving one-half or one-third of 
the bladder wall. 

In the slides showing the result of radium 
implantation it is seen that the clinical diagno- 
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sis is often at variance with the pathological 
diagnosis. This is unavoidable, as we have to 
be content with a small portion of the tumor for 
the pathological examination. The clinical 
diagnosis is under these conditions more 
accurate than the pathological diagnosis. For 
example, a pathological diagnosis of a papil- 
loma of a sloughing tumor has to be modified. 
A pathological diagnosis of papillary carcinoma 
of a tumor whose base is felt to be indurated 
and into whose base a radium-bearing needle 
makes way as though going through gristle 
likewise has to be modified. This is an infiltrat- 
ing carcinoma. 

In this first group of slides I show 62 cases of 
bladder carcinoma which have been graded by 
Dr. Ewing and Dr. Stewart, according to their 
malignancy and radiosensitivity. The diagnosis 
has been purely pathological and not clinical. 

The second group of slides shows the results 
of treatment in 95 cases, divided according to 
the older classification into papillary and infil- 
trating cancer. The diagnosis has been entirely 
from the pathological side, leaving out of 
consideration the clinical diagnosis. The clin- 
ical diagnosis has at times been at variance 
with the pathological diagnosis. In these series 
no papillomas at all have been included. They 
have been rigidly excluded. All of these tumors 
have been epithelial tumors. 

The first series of slides is a series of graded 
tumors. The number of cases is too small to 
be of much importance. The first is a papilloma 
with atypical cells, 14 cases. We controlled 
8 cases, 57 per cent, and the uncontrolled 
number iwas 6 or 43 per cent. These are 
papilloma with atypical cells. The result of 
treatment shows that these tumors are real 
malignant tumors. 

The second slide shows the papillary carcin- 
oma Group 1, 40 per cent of which were con- 
trolled, and 60 per cent uncontrolled. 

The third is the papillary carcinoma Group 
ul, of which 50 per cent were controlled and 
50 per cent uncontrolled. 

The fourth slide shows Grade 11 of the 
papillary carcinoma, and while it does not show 
in this table, it has been of a great deal of 
interest to me that when we get to Grade u1 
the age of the patient begins to fall below fifty, 
which of course should always be a clue in the 
history as to the possible gradation of the tumor 
concerned. In these more malignant cases, and 
here again the number of cases is too small to 
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be of any real significance, the controlled 
cases are 37 and the uncontrolled 62 per cent. 

Now we turn to the infiltrating carcinoma, 
Group 1, which includes 4 cases, but they 
show the drop in the controlled cases, 25 
per cent against 75 per cent uncontrolled. One 
interesting case is that of a patient whom | 
have several times included in my control cases, 
and who went nine years and finally died of his 
infiltrating carcinoma. 

The next table is infiltrating carcinoma, 
Grade ul, 11 cases, controlled 27 per cent, and 
uncontrolled 73 per cent. 

The next table is infiltrating cancer, Grade 
Ill, 4 cases, 50 per cent controlled and 50 per 
cent uncontrolled. 

Again in this group of cases of Grade m1 
malignancy the ages begin to fall below fifty, 
while in the other two groups there have been 
none below the age of fifty. 

I want to point to the value of classifying 
the tumors according to their malignancy. 
It enables a more accurate comparison of 
results. That is what we are all after. When we 
wish to compare our results, if we have graded 
tumors, then I think we can more accurately 
compare them and know what each one is 
talking about. It determines the radiosensitivity 
of tumors, and therefore the proper dose of 
radium to be used. Radiosensitive tumors to be 
removed by operation or radium probably 
should be subjected to radiation by deep ther- 
apy before the operation. It also gives some 
idea of the prognosis of a tumor. 

The second set of slides shows the results 
of treatment in 95 cases, divided according 
to the older classification into papillary and 
infiltrating carcinoma. The diagnosis has been 
entirely from the pathological side, leaving 
out of consideration the clinical diagnosis. 
There were 51 cases of papillary carcinoma, 
controlled 27 cases, 52.9 per cent; controlled 
over three years, 22 cases, 43 per cent; not 
controlled 47.1 per cent. 

There were 44 cases of infiltrating carcinoma, 
controlled 19 cases, 43.1 per cent; controlled 
over three years, 14 cases, 31.8 per cent; not 
controlled 25 cases, 56.9 per cent. 

The third set of slides shows the radium 
results in 125 cases in which the diagnosis was 
from the clinical side. This diagnosis has at 
times been at variance with the pathological 
diagnosis. There were 45 cases of papillary can- 
cer; controlled 30 cases, 66 per cent; controlled 
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over three years, 25 cases, 55.5 per cent. Of 
82 cases of infiltrating cancer, 30 cases were 
controlled, or 36.5 per cent controlled over 
three years, 23 cases, or 27.8 per cent, not 
controlled 52 cases, or 63.5 per cent. 

Finally, let me stress the decided difference 
between the operative mortality when a tumor 
is removed by surgery and when it is implanted 
by radium. In 108 consecutive cases of supra- 
pubic implantation of radium, 4 cases died in 
the hospital, an operative mortality of 3.7 
per cent. This includes all cases, small and 
large, in which the tumor was thought to be 
confined to the bladder. In 62 per cent of these 
cases the tumor touched some part of the trig- 
one, the ureters or internal urethral orifice. In 
those cases in which the tumor could have been 
removed surgically, and there were many in 
which it could not, the operative mortality 
would have been in the most competent hands 
from 15 to 20 per cent. 

Paut W. AscHNER (closing): I hoped I had 
made myself clear. I do not like the term malig- 
nant papilloma, and I did not use it. It did not 
appear in any of the charts, and it was men- 
tioned only as one of the great sources of con- 
fusion. We diagnose cases as papilloma; as 
papillary carcinoma, non-infiltrating; as papil- 
lary carcinoma infiltrating; and as non-papillary 
or flat carcinomas. When the pathologist 
reports a biopsy specimen as Grade 1 in Bro- 
ders’ terminology, he certainly takes a great 
load off his own shoulders, because this grade of 
tumors includes both the cases which we 
recognize as benign papillomas, and some of 
those which Dr. Ewing and I recognize as 
definitely malignant tumors. 

Dr. Barringer’s interesting tables will no 
doubt prove of much value. However, I wish 
to point out that the diagnosis of infiltrating 
carcinoma is not purely a pathological diagnosis. 
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It is also a gross or clinical diagnosis. The 
papillary carcinoma may infiltrate or not. The 
flat carcinoma usually infiltrates. 

The things I want to stress are the accuracy 
of the biopsy in arriving at a diagnosis of 
malignancy; our inability to draw conclusions 
as to prognosis from biopsy alone; and our 
belief that cytology alone is insufficient for 
grading tumors. I feel sure that when Dr. 
Ewing grades his tumors he is not guided by 
cytology alone. Certainly the clinician feels 
that location of the growth and the extent of 
infiltration are of equal or greater importance 
in prognosis. 

VERNE C. Hunt (closing): | again want to 
repeat what I said in closing, that cancer of the 
bladder is still a very serious disease. I think 
there is great room for improvement in the 
results, and I think that the only way that such 
improvement will occur is going to be through 
a comparison of the results obtained in defin- 
itely graded lesions, graded pathologically, and 
through a comparison of the results obtained 
by the various therapeutic methods that are 
employed, surgery, the various physical agents, 
and what not, which calls to my mind again 
what Dr. Keyes and | were talking about. 
He has recently sent out some letters to the 
effect that all bladder tumors be examined in 
various clinics and be sent into the registry to be 
gone over, so that a definite pathological classi- 
fication of the tumors of the bladder may be 
accepted, if such a thing is possible. First of 
all before we can obtain accurate results and 
compare the relative merit of the various thera- 
peutic agents used, the surgeon, the pathologist 
and the clinician have got to talk the same 
language. That can only be accomplished 
through the registry which has been formulated, 
so that these tumors are examined at a certain 
place and by certain men, and some degree of 
agreement is arrived at. 


POSTOPERATIVE EVENTRATION* 
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HERE is no very extensive literature 
on this subject, but enough has 
been written to indicate that such 
very embarrassing eventration occasionally 
occurs and not infrequently with disas- 
trous results. Dr. Greenhill! has called 
attention to Madelung’s report, in 1905, 
of 157 cases which he had collected from 
the literature, and also to the report of 
Sokolow, in 1925, at the 18th Russian 
Congress, of 614 additional cases which he 
had obtained through questionnaires and 
a review of the literature. The death rate 
in the 614 cases was 31 per cent. Greenhill 
finds that sex and age play no part in the 
occurrence of the eventration. Neither the 
character of the suture materials used nor 
of the incisions seems of importance. 
General weakness of the patient, as from 
malignancy, seems to be an important 
factor. Usually the patient, after the 
accident occurs, notices only a moistness 
in the region of the wound and a feeling of 
warmth under the dressings, but pain is 
usually absent and there is no sign of 
collapse. The treatment recommended is 
immediate suture with freshening of the 
edges of the wound. 
During the early vears of my practice 
I had 3 of these cases; the first occurred 
after, following the usual custom, removal 
of the stitches at the end of one week. 
The accident was discovered shortly after, 
but through the stupidity of an intern 
there was no notification. When the patient 
was seen the next morning active perito- 
nitis was present and the patient died. 
Because I felt that the stitches had been 
removed too soon the time of removal was 
extended to ten days. Then after a con- 
siderable interval there was similar 
occurrence, but immediate notitication 
resulted in a prompt closure and _ the 
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patient made an uninterrupted recovery. 
The time for removal of stitches was then 
extended to twelve days. For several 
succeeding years there was no trouble, 
but then in a fleshy patient upon whom 
had been made an abdominal panhyster- 
ectomy for cancer of the uterus, the wound 
which had apparently healed firmly split 
wide open a few hours after removal of the 
stitches. The surface of the wound was 
apparently entirely healthy, without the 
slightest sign of infection. The bowels were 
replaced, the wound closed in layers as 
before and the patient made an absolutely 
smooth recovery. The removal time was 
then fixed at fourteen full days. 

About this time I was called to a distant 
point because an accident had happened 
to the patient of a surgeon who, after 
removing the stitches at the end of about 
one week, had left on the next train for 
New York. Shortly after his departure the 
nurse discovered the accident and tele- 
phoned for help. A few hours later it was 
found that the nurse had promptly covered 
the protruding bowel with sterile vaseline 
and applied .a firm support. In that case 
also the wound surfaces were free from 
any evidence of infection. The vaseline 
was removed as completely as possible, 
the wound resutured in layers, and that 
patient also recovered completely. 

If at the end of the fourteen full days, 
there is any evidence of any trouble in the 
wound, like even a stitch abscess, the 
stitches are left in until it is evident that 
all danger Is past. 

When the wound is closed the perito- 
neum is first closed with a continuous 
suture of No. 2 chromic catgut. The 
adjacent edges of the recti muscles are 
whipped together with a similar stitch, 
and the aponeurosis closed with a third 
similar suture. Silkworm gut stay sutures 
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are then inserted which take in the rest of 
the abdominal wall, no matter how thick, 
each stitch catching the preceding rows 
of catgut stitches down to and including 
a part of the rectus muscle. The skin is 
approximated by a continuous catgut 
suture. It is these stay sutures that are 
removed at the end of fourteen full days, 
or later as judgment may suggest. Since 
this period has been adopted out of not less 
than 15,000 abdominal sections there has 
not been a single instance of eventration. 
We have all known for many years that 
we may have delayed union in fractured 
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bones. It is impossible to ascribe any one 
particular cause for the delay, though 
several theories have been suggested; but 
after due time we expect solid union to 
result. In none of my cases, except the 
first one, in which there had been a long 
delay, was there any evidence of infection 
of the wound, nor was there any trouble in 
final healing. The same condition is quite 
uniformly reported by other surgeons, so 
that the explanation suggested here would 
seem to be correct; viz., simply an unex- 
plained delay in the union of the wound, as 
is occasionally seen in a fractured bone. 
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THE CORRECTION OF PENDULOUS BREASTS* 
H. O. BAMEgs, M.D. 


LOS ANGELES, CALIF. 


HETHER the reasons for such cor- 

rection are largely esthetic in defer- 

ence to modern trends of style and 
vogue, or whether it is performed on 
strictly pathological grounds, is immaterial 
once the step has been decided upon; and 
while the decision for it is made by the 
patient, it is the surgeon’s responsibility to 
evolve a technic which will produce the 
best possible result with the least risk. 

The American literature on this subject 
is very limited, while in Germany and to a 
lesser extent in France, it has become very 
voluminous in recent years. A perusal and 
digest of these published efforts present 
much that is valuable as a guide, but there 
goes all through it a singular lack of appre- 
ciation of the pathology involved and 
hence present methods of restoration and 
results are surgically and_ esthetically 
often questionable. 

Pathology: Only gross pathology needs to 
be considered here. The basal attachment 
of the gland to the chest wall is usually 
normal, the prolapse being due to stretch- 
ing of the fibrous tissue and vessels extend- 
ing from the base to the gland, virtually 
resulting in a pedicle formation. This is 
best illustrated by having the patient bend 
fully forward, when the heavy gland may 
be seen to swing on its pedicle almost as a 
pendulum. Visualization of the abnormal- 
ity in this light points the way to satis- 
factory restoration, by shortening and 
broadening this pedicular attachment. 
Excessive adipose tissue is periglandular 
largely and easily separable. Excessive 
adenomatous development calls for exci- 
sion of one or more radial segments of the 
gland. In the milder degrees of pendulous- 
ness, there may be no excess of either fat or 
gland tissue, in which case only a shorten- 
ing of the pedicle is required. There is not 
in the true sense a suspensory ligament 
holding the breast in place. The pedicle 


contains all the important vessels and 
nerves supplying the gland, and its fibrous 
tissue forms the essential supporting ele- 
ment of the breast. 

Normal physiological function is usu- 
ally greatly impaired in an enlarged and 
pendulous breast, and may or may not be 
improved by operation; hence little atten- 
tion is paid to this phase of the matter. 
Chief consideration is given to the esthetic 
factor of harmony in proportions, contour 
and appearance. For this reason, and that 
the result may not be more of a mental 
depressant than the original condition, 
it is well to study separately each factor in- 
volved and spend much time in visualizing 
and planning the intended transformation. 


Objects of the Operation: 


1. Restoration of the gland to its normal 
location. 

2. Restoration of the normal breast 
contour. 

3. Permanent 
mobility. 

4. No disturbance of essential blood and 
nerve supply. 

5. Unimpairment of secretory function. 

6. Absence of telltale scars. 

In the grossly abnormal breast, these 
requirements are satistactorily met by a 
procedure which entirely frees the gland 
from its cutaneous attachments, and trans- 
poses it in toto with nipple attached, from 
its abnormal to its normal bed; in the 
lesser degrees of pendulousness the great 
number of methods advocated hitherto 
offer the best proof that none of them are 
very satisfactory. 

The procedure presented herewith sim- 
plifies the problem to such an extent that 
while there is still some variation in the 
manner of skin incision, there is but one 
fundamental technic. The incision varies 
with the size of the gland and the degree of 


fixation but normal 


* Submitted for publication May 19, 1930. 
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prolapse, as indicated on the schematic 
diagram. This shows in vertical striations 
the skin area to be undermined, and in 


Fic. 1. Front View; patient aet. thirty-one. 


Fic. 3. Front View; patient aet. fifty-eight. 
Fics. 1-3. Before and after operation showing design 
and application. 


horizontal striations the amount of super- 
fluous skin to be excised. 

Designing: From the esthetic viewpoint, 
this is the most important step. Actual 
measurements are helpful, but of greater 
value is innate artistic talent and a sense of 
proportions. With the patient in the up- 
right position, sitting or standing, the 
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normal anatomical breast border is visual- 
ized as a perfect circle, the lower portion of 
its circumference coinciding with the exist- 


Fic. 4. Sketch of the gland substance of a pendulous 
breast freed entirely from its cutaneous attachment, 
but leaving the nipple and areola in situ. All super- 
fluous fat has been removed, revealing clearly the 
pedicle nature of the attachment of the gland. The 
important constituents of the pedicle are undisturbed. 
Catgut sutures are in place for plication. A row of 
sutures so placed from a circle of suspensory liga- 
ments around the entire lateral margin of the gland, 
thus insuring a firm fixation. 


ing groove between gland and chest wall. 
Center and periphery are marked out, 
delineating the lower border in two parallel 
lines (in this position anterior and posterior 
to the gland substance or pedicle). While 
ideally the nipple should be in the center 
of this spheroid, actually in any but the 
small and very firm breast, it is usually 
found to be about one inch below the 
center; a more normally appearing final 
result will be obtained if thus projected, 
rather than in the geometrical center. 

For marking, we use a 5 per cent alcoholic 
solution of brilliant green. Front and 
profile photographs with the markings in 
place constitute a desirable part of the 
case record and are often of considerable 
help in the planning of the work. 

Experience has shown that it is better to 
make the new locus for the nipple no larger 
than one inch in diameter; the circumcised 
areola shrinks greatly, while the new 
opening stretches considerably. After the 
designing is completed, the patient should 
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Fic. 2. Side View; patient aet. thirty-one. 
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assume the recumbent position that the 
surgeon may thoroughly familiarize him- 
self with the changes In contour and design 
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after isolation this nipple and areola will 


shrink to a diameter of only about 1 
in. 


Fic. 5 A. The ideal breast. The theoretically ideally proportioned breast, nipple in geometrical center, breast 


diameter 5 


inches, areolar diameter 1 inch. B. Normal average breast, showing 1 inch droop. Nipple 1 inch 


below ideal center. This is type of breast we aim to create, rather than ideal; the result is more natural. c. Two 
inch prolapse. Breast and nipple show a 2 inch droop, requiring a 1 inch elevation. Transversely shaded area 
shows the amount of skin to be removed; vertical striations show area to be undermined. p. Three inch 
prolapse, bringing the nipple to average base line, and representing the greatest descent which can be 


corrected without complete isolation of the nipple. 


e. Four inch prolapse. This brings the nipple below the 


average normal base line of the breast, hence it requires complete isolation from its surrounding skin, all of 
which is eliminated after the gland, with attached nipple, has been transferred into its normal bed. F. Five inch 
prolapse. This and any further degree of descent presents the identical problem and requires the same treatment 


as depicted in the 4 inch prolapse. 


effected by the change in position, the 
most noteworthy change being that the 
newly designed locus for the nipple is now 
no longer round but is oval transversely. 
In operating, the pattern outlined by the 
design must be followed if one would have 
a desirable esthetic result. 

Operation: The new nipple locus is made 
by incising as per diagram and ablating the 
disk of skin outlined. The areola is cir- 
cumcised next, but with this thought in 
mind, that a smaller areola than usually 
exists in a pendulous breast should be 
formed in the new breast; hence the diam- 
eter of the incised circle seldom exceeds 
2 in. though the existing actual areolar 
diameter might be 3 to 4 in.; immediately 


The nipple itself is connected to the 
gland only through the milk ducts, inci- 
dental fibrous tissue and smooth muscles, 
which does not provide a very strong 
connection. The areola, however, is con- 
nected with the stroma by a very firm 
fibrous tissue. This must be kept in mind 
while the areolar incision is being made, 
lest an accidental pull or tug during blunt 
dissection tear loose the nipple. This 
incision is therefore not deep enough to 
reach the subcuticular fat directly, but 
rather slants out radially after it has gone 
through the skin, so as to preserve a large 
amount of this fibrous tissue attachment. 

After the two skin incisions denoting the 
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new lower borders of this bed have been 
made, almost all further dissection is by 
means of the hot sponge. The gland can 
easily be separated in this manner with 
scarcely a trace of bleeding. Not only is the 
gland thus taken from the skin pocket in 
which it rested heretofore, but this pocket 
is thus simultaneously eliminated; the new 
bed is prepared similarly by undermining 
fully to the outlined borders. An average 
thickness of half an inch of subcutaneous 
tissue should be left adherent to the skin 
to insure its nutrition. Any superfluous fat 
is picked away until we have a clean, well- 
defined gland, attached to its base by an 
elongated pedicle of 4 to 5 in. diameter. If 
the gland is still too large after removal of 
all superfluous fat, a radial section or 
several such sections, taking in the entire 
thickness of the gland from periphery to 
areola, may be safely excised. These sectors 
are taken from the lower half of the gland 
to minimize size and weight below the 
nipple. Such sectioning furnishes the only 
chance of striking a bleeder, which may be 
promptly ligated and the section closed by 
approximation with catgut. Shortening of 
the pedicle is accomplished by plication. 
Interrupted sutures of chromic catgut 
secure first the four poles; these sutures 
bite through the periphery of the gland 
about midway bétween base and nipple 
and are anchored to the pectoral fascia. 
Whatever additional number of sutures 
may be needed to secure a firm marginal 
attachment are thus placed. 

The nipple is then made to emerge 
through its new locus, and its poles are 
anchored with interrupted sutures, which 
may be catgut subcutaneously, or dermal 
extending through fascia and skin. Closure 
may be by continuous subcuticular catgut, 
by subcuticular dermal, or buttonhole 
suture with dermal. In freeing the gland 
the empty sac of skin was ablated and the 
lower circumference may now be closed 
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with a choice of methods as for the nipple 
area. Two or three rubber tissue drains 
extending throughout the undermined skin 
and emerging through the lower incision 
are advisable for twenty-four to forty- 
eight hours. Considerable padding in the 
dressing and a snug fitting binder are 
indicated. 

A successful outcome depends primarily 
on the elimination of the etiological factor, 
viz.: excessive size and weight of the 
breast; secondarily, upon anatomically 
sound fixation; thirdly, upon restoring 
normal skin topography. 

Careful observance of each step of this 
technic virtually eliminates all the sup- 
posed dangers usually cited for this opera- 
tion, namely: prolonged anesthesia, 
vascular impairment leading to partial 
necrosis, sloughing of the nipple, unsightly 
scars and impermanence of the result. 

The operation for lesser prolapse differs 
essentially only in the manner of disposing 
of the excess skin and restriction of the 
dissection and plication to the upper part 
of the breast. (See accompanying sketch.) 


SUMMARY 


1. To secure a satisfactory esthetic 
result, the intended transformation must 
be projected with the patient in the upright 
posture. 

2. Scar lines are rendered invisible by 
being blended with the areolar circumfer- 
ence and with the lower gland border 
circumference. 

3. The operative time is greatly short- 
ened and the procedure rendered almost 
bloodless by blunt dissection with hot 
sponges. 

4. The gland is transplanted function- 
ally intact into its normal bed and the 
abnormally long pedicle is shortened by 
plication; this assures a permanent result, 
as normal as possible in every respect. 

[For References see p. 106.] 


DIAGNOSIS AND TREATMENT OF 


TUBERCULOSIS OF THE GENITAL TRACT* 


J. DELLINGER BARNEY, M.D., F.A.C.S., J. LAXTON WATSON, M.B., AND 
SIMEON ELLIOTT, M.D. 


BOSTON, MASS. 


T is now three years since the last 
| meeting of the Societé Internationale 

d’Urologie in Brussels. At that time the 
treatment of genital tuberculosis in the 
male was chosen as one of the chief 
topics for discussion. It was hoped that by 
concentrating the international mind upon 
the question it might be decided for good 
and all whether genital tuberculosis ts 
primary in epididymis or prostate. Each 
contributor to this discussion took a 
different point of view. Walker! of London 
made a convincing argument in favor of 
the prostatic origin of the disease, one of 
us (J. D. B."), together with Dr. F. H. 
Colby, furnished unquestionable proof that 
the disease arises primarily in the epi- 
didymis, while Gamberini' of Bolonga, 
pursued a middle course and said, “‘in the 
actual state of our knowledge, we cannot 
assert which is the most frequent starting 
point of the tuberculous process.” 

And thus, still in a state of flux, the 
matter rested when the meeting ended and 
so It rests today. The only contributions of 
outstanding value which have been made 
to the literature since then are those of 
Young? Hinman‘ and Bumpus and Thomp- 
son.* Few, if any, problems have occupied 
the stage for so long or so frequently or 
have called forth the united efforts of so 
many clinicians and laboratory workers. 

It is unnecessary at this time to review 
even briefly the very numerous experi- 
mental investigations. These have occupied 
the attention of many of the most brilliant 
workers in almost every nation. The 
upshot of it all is that the quarrel still goes 
on as to whether tubercle bacilli travel 
only in the direction of the secretion in the 
vas and lymphatics (the so-called descend- 
ing theory) or whether, at times these 
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organisms can travel in the opposite 
direction (the so-called ascending theory). 
The work of Frey,® recently published, 
seems to show convincingly that neither 
semen nor dye solution is passed toward the 
testis in the lumen of the vas. Nor can the 
contents of the urethra ever enter the 
testis through the vas. The devastations 
of the tubercle bacillus can be explained 
in certain instances only on the ground that 
they were brought to the scene by a 
hematogenous route. For it is conceded 
by all who have investigated this problem 
that the genital lesion is but another local 
manifestation of a primary focus elsewhere 
in the body, this focus being generally 
in the lungs or bronchial glands. 

In examining and evaluating the clinical 
evidence of the literature as well as that 
reported by post-mortem observers one is 
struck by the fact that few if any of these 
reports state clearly whether they are 
dealing with genital tuberculosis as such 
or with genitourinary tuberculosis. In the 
latter event various factors come in which 
may confuse the issue. On the other hand, 
it is extremely common to find in the same 
patient both urinary and genital tuber- 
culosis and while the former cannot 
always be proved it is frequently suspected. 

All writers have stressed the frequent 
coincidence of kidney and _ epididymal 
tuberculosis. In a previous analysis of a 
series of 154 cases one of us (J. D. B.° 
found renal tuberculosis in 18, an incidence 
of about 11 per cent. So far as it was 
possible to determine, the genital lesion 
had preceded the renal lesion in 11, but 
this and further experiences in the matter 
of trying to say which lesion precedes the 
other make us feel that the question can 
never be accurately answered. There are 
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various reasons for this. Urinary tuber- 
culosis may cause little or no bladder 
disturbance or even if it exists it is difficult 
for a patient to say just when it began 
or just what relation its onset had to the 
onset of his epididymitis. Both are often 
unbelievably insidious. Furthermore, who 
can say that the abscess in the medullary 
portion of the kidney which is intact today 
may not rupture tomorrow, infect the 
pelvis and give rise to the usual train of 
symptoms associated with renal tubercu- 
losis. This point should be borne in mind 
by those who advocate the radical removal 
of the entire seminal tract. Surely no 
wise judgment would sanction such 
operation in the presence of renal tubercu- 
losis or if its onset was even remotely 
likely. Yet who can say that it is not 
always hovering in the background. 

For the purposes of the present dis- 
cussion we have gone over the records 
of 184 cases of genitourinary tuberculosis 
occurring at the Massachusetts General 
Hospital in the past eight or ten years. 
These cases have never been drawn upon 
before for data. Among them there were 
48 instances of recognized renal tuber- 
culosis, about 26 per cent. In some the 
kidney had been removed before the pa- 
tient came to the hospital for the relief of 
his genital infection, in others the kidney 
process was bilateral; in certain others 
the kidney was removed subsequent to the 
treatment of the epididymal lesion and 
finally, in many it was recorded only as an 
additional diagnosis. The point is, how- 
ever, that in but a few of these cases was it 
possible by any clue discoverable in the 
history to determine which came first, the 
genital or urinary infection. 

Furthermore, it was found that in 101 
cases ($4 per cent) the urine contained 
pus, blood, casts, or tubercle bacilli in one 
or another combination and in greater or 
less amount. It was also found that 74 
patients (40 per cent) complained of 
urinary symptoms (frequency, dysuria, 
urgency, nocturia, etc). Subtracting from 
the 101 cases with abnormal urine and the 
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74 with bladder symptoms the 48 who were 
known to have renal tuberculosis it is 
obvious that there were still many whose 
tuberculous epididymis caused a train of 
symptoms such as one usually associates 
with renal tuberculosis. Nor can one be 
sure without continuous observation of 
these cases whether some did not in fact 
have latent early renal tuberculosis. We 
have gone into this phase of the situation 
at some length because we believe it has an 
important bearing upon the matter of 
treatment, a subject which will be taken 
up In its appropriate place. 

It has already been stated that no agree- 
ment was reached in Brussels three years 
ago; it is also true that no further light has 
been thrown on the subject since that time. 
While, therefore, we cannot offer any 
very new arguments we can perhaps stress 
some of those already put forth. 

All authors are in accord that in juvenile 
patients the prostate and vesicles are 
attacked by tuberculosis much less fre- 
quently than in the adult. Kantorowicz,’ 
in 57 cases of epididymal tuberculosis in 
children found the prostate involved but 
twice. In 6 cases of young boys in our 
Clinic some years ago there was no demon- 
strable prostatic or vesicular involvement. 
Two of these cases were examined at 
autopsy. In another case there was a 
demonstrable lesion in the seminal vesicles 
but two years later, tuberculosis of the 
second epididymis and of one kidney 
having meantime intervened, the record 
states that “the prostate is normal and 
the seminal vesicles are not felt.” Since 
these observations were made we have 
seen several other children with genital 
tuberculosis and in none was there clinical 
evidence of involvement of prostate or 
vesicles. And yet, in young children, 
especially when under an anesthetic, it 
would seem impossible to overlook ,a 
tuberculous lesion of the vesicles or pros- 
tate. It would appear, therefore, that the 
evidence to be gained from our juvenile 
patients is of great value. We believe the 
relative immunity of their internal genitalia 
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can be ascribed to the lack both of func- 
tional and physical development common 
to this time of life. 

Another point to be considered is the 
condition of prostate and vesicles in rela- 
tion to the stated duration of the epididy- 
mal tuberculosis. In a series of these cases 
studied some years ago by one of us 
(J. D. B.*) data were obtained in gg such 
patients. In the first six months of the 
disease prostate and vesicles were found 
infected in 40, apparently normal in 15; 
from six months to one year there were 
14 infected, 3 normal cases. In others, 
after the first year and often after the 
elapse of many years, the prostate and 
vesicles were recorded as tuberculous in 
20, negative in 7. In other words, about 
40 per cent are infected within the first 
six months. But one must not overlook 
the not inconsiderable number of patients 
who present an apparently intact prostate 
and vesicles even many years after the 
onset of tuberculous epididymis: We con- 
sider this an important observation and 
one which has been too briefly mentioned 
before. 

Why, may we ask, if the prostate is the 
primary source of genital tuberculosis, 
do we not find it invariably involved and 
also at the very onset of the disease? 
Yet such does not seem to be the case. 
Also, what is the explanation of some 
observations reported by Cunningham® 
in 1916? He found 35 cases of tuberculous 
epididymitis among 4250 autopsies. The 
disease was bilateral in 15, unilateral in 20. 
The vesicles were involved in 25 and the 
prostate in 25. This leaves 10 cases in which 
there was no involvement of either pros- 
tate or vesicle and yet the epididymis was 
tuberculous. How can this be explained 
except on the ground that the disease was 
primary in the epididymis in these 10 cases 
and possibly so in the others. 

Another finding of Cunningham’s which 
is of interest, but more particularly to those 
who take the opposite view, were 2 cases 
with caseous tuberculosis of the prostate 
but without involvement of the epididy- 
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mis. In other words, this is apparently just 
the material which our opponents would 
lead us to believe is so common but which 
we never see. 

Not much can be gained from autopsy 
material in these cases because of the fact 
that the patients generally show miliary 
tuberculosis or advanced lesions. A total of 
7 of our hospital patients have now died, 
4 following operation (giving a mortality 
of only 1.5 per cent). Post-mortem ex- 
amination was done in 6. In a boy aged six 
years, with a unilateral process of two 
months’ duration (epididymectomy had 
been performed) the bladder, prostate, 
seminal vesicles and opposite testis and 
epididymis showed no evidence of disease. 
In a man of thirty, having a right nephrec- 
tomy at another hospital, it was found that 
the prostate showed an old healed tuber- 
culous process. No mention is made of the 
seminal vesicles nor of the right testis and 
epididymis. The left testis and epididymis 
were healthy. In the other 4 cases prac- 
tically every organ in the body shared in 
the flood of tuberculosis. But we feel it is 
significant that in these 2 cases the prostate 
should be intact in the one and show a 
healed process in the other. 

As to the diagnosis of tuberculosis of 
the epididymis it may not be in the least 
difficult in certain cases. Induration, en- 
largment and nodularity of the organ, 
involving especially the lower pole, with 
but insignificant pain or tenderness are 
among the chief diagnostic features. If 
in addition to this the corresponding 
vas is thickened and nodular, somewhat 
resembling a chain of beads, the evidence Is 
strengthened. Most important of all, how- 
ever, is the presence of a healed or active 
sinus for, so far as we know, no other 
disease of the scrotum will produce this 
particular condition. In certain cases the 
presence of a hydrocele will so mask the 
scrotal contents that its removal is an 
imperative first step toward diagnosis. 
Once in a lifetime tubercle bacilli can be 
demonstrated in the aspirated fluid. It 
must be remembered, however, that even 
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the most expert may sometimes go wrong 
in the matter of diagnosis in scrotal con- 
ditions. He may be dealing with an epididy- 
mitis of an unusual type produced either 
by the gonococcus, a pyogenic coccus or the 
colon bacillus. It may even be a case of 
torsion of the testicle (of which one of us 
[J. D. B.] had a splendid example w th na 
week) with symptoms of such a character 
that tuberculosis comes first to one’s 
mind. The surgeon must be especially on 
his guard for those cases of tumor of 
the testicle which, beginning in the epididy- 
mis may present a most uncanny likeness 
of tuberculosis of that organ. Three of these 
have now come under the notice of one of 
the writers (J. D. B.*) and in all he made 
a diagnosis of tuberculosis. It is impossible 
to enumerate seriatim and ad infinitum 
all the conditions which may be mistaken 
for tuberculosis. Our best advice is to 
make the most careful examination possi- 
ble and if, after reasonable observation, 
the diagnosis does not become absolutely 
clear then we advise exploration. In these 
days of local anesthesia such a procedure 
is performed with so small a risk and with 
so little discomfort that it is better to take 
this risk than to let the patient go with a 
possible neoplasm or other undesirable 
lesion. Hinman® says that because of this 
frequent difficulty of differential diagnosis 
he has ‘‘made it a rule to perform epididy- 
mectomy first and have an immediate 
pathological examination made before pro- 
ceeding to remove the vesicles.” 

It goes without saying that no attempts 
at the diagnosis of a scrotal condition are 
complete without careful and perhaps 
repeated rectal examination. The typically 
tuberculous epididymis of months’ or 
years’ duration will give rise to the charac- 
teristic changes in the seminal vesicle and 
the lobe of the prostate on the same side, 
or even both sides may share in these 
changes. These changes consist of a very 
definite induration and nodularity and 
generally more or less increase in size of the 
affected parts. Sometimes they are pro- 
nounced, sometimes detected with dif- 
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ficulty and only after repeated examina- 
tion. As no one has ever noted these 
changes in the vesicles and prostate in 
100 per cent of cases it is to be expected 
that even in well marked tuberculosis of 
one or both epididymes the rectal examina- 
tion may sometimes yield no positive 
information. It is in just these cases that 
the diagnosis of the scrotal condition may 
be confusing. We cannot agree with 
Keyes!® who sets an arbitrary time limit 
of three months before finally committing 
oneself to an opinion. We feel that long 
before the elapse of this time serological 
tests and other information should lead to a 
correct conclusion. This is too long a time to 
carry around a possible incipient neoplasm. 

The treatment of genital tuberculosis 
will depend largely upon what the surgeon 
believes to be the primary focus of the 
disease. If he thinks that the prostate and 
seminal vesicles are the point of origin of 
the disease he will advocate the radical 
and extensive surgery which removes the 
entire genital tract. If he believes that it 
begins in the epididymis he will advocate 
conservative surgical measures, namely, 
epididymovasectomy, accompanied by 
orchidectomy in the few cases where the 
testicle has been attacked. In either event 
the patient should be regarded by the 
surgeon as a case of tuberculosis with a 
local manifestation and will, therefore, be 
given all the hygienic treatment which 
such patients have a right to expect. 

There is no doubt that Young is the 
leader of the radical party. A few have 
followed his ideas to a greater or less degree 
but it is quite apparent that they have 
dulled the edge of radicalism by carrying 
out conservative measures in certain in- 
stances. Quinby,'! Hinman,’ the Mayo 
Clinic,‘ Whiteside,!? Sacco,'* Dillon,'* and 
K. M. Walker! are among those who have 
practiced more or less consistently the 
doctrines of Young. Let us discuss Young’s 
latest publication on this subject, pub- 
lished in June, 1928.? He says: 

Owing to the distress in which many of these 
patients are found on account of extensive 
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involvement of the lower urinary and genital 
tracts, we have not hesitated to carry out this 
operation . . . even in the presence of pro- 
nounced pulmonary tuberculosis, hardly ex- 
pecting to afford more than alleviation of pain 
and dysuria and not hoping to arrest the 
tuberculosis elsewhere, nor have we hesitated 
to carry out the operation in the presence of 
tuberculosis of the kidney . . . 


It would appear from these words that 
the operation is not the only radical ele- 
ment in Young’s teaching. I think most of 
us will agree that, generally speaking, when 
a patient is in the condition of extensive 
and advanced tuberculosis described by 
Young, he is not a good candidate for 
radical surgery. 

Young has reported 22 cases. There has 
been no operative death to date, but of 
course we all realize that that is a matter 
of luck. Any case of tuberculosis is likely to 
develop the miliary or meningeal form of 
the disease after any operation and in 
another portion of his report Young states 
that he has had 2 such cases. As we do not 
know of any recoveries from this form of 
tuberculosis it is to be expected that there 
will be an operative mortality in Young’s 
next report. Young speaks of 4 cases having 
intermittent urinary fistulae but he thinks 
such a fistula is to be regarded not only as 
a safety valve but also an indication of 
the persistence of tuberculosis. We agree 
with the latter opinion. On the whole we 
feel that up to date Young’s success in this 
radical field has been remarkable and 
while we are by no means convinced that 
he is on the right track, we none the less 
give him all the credit which is his due. 
Often the case that seems utterly hopeless 
will survive and this is especially true of 
tuberculosis. 

Bumpus and Thompson‘ report g such 
radical operations on patients from the 
Mayo Clinic. Four of them are dead, 4 
are living, 1 has not been traced. 

Quinby'! has reported 6 such cases. We 
have no details but are told that “the 
procedure did not, however, always pre- 
vent the later development of the disease 
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in the remaining epididymis and in several 
cases a persistent perineal sinus developed.” 

Hinman reports the results of 13 radical 
operations. Two of the patients are dead, 
2 have been lost track of and 9g are living 
and well. The results in these have appar- 
ently been satisfactory, “‘except for the 
perineal sinus which has persisted months 
to a few years” where there was a partial 
prostatectomy. Hinman says that the 
“results in those cases that have been 
treated radically are . . . much superior 
to the results of those treated by simple 
epididymectomy or untreated.” His views 
are sane, rational and based upon an experi- 
ence which has included the more conserva- 
tive epididymectomy. 

Walker! expresses his feeling toward 
radical surgery by remarking that no 
matter how radical the operation some 
focus must remain either inside or outside 
the genitourinary tract from which new 
invasions may take place and fresh organs 
become infected. He feels that although 
the radical operation is justified on the 
grounds of pathology it has not yet justi- 
fied itself in its results. He thinks it should 
be reserved only for special cases, wherein 
the more conservative measures have 
failed. 

Gamberini! of course thinks less than 
nothing of radical surgical methods and 
hesitates often to use conservative surgery. 
His experience of more than thirty years 
with the iodine injection treatment of 
Durante has convinced him that this is the 
best. 

Turning now to the less radical measures 
we find ourselves in an equally distin- 
guished but much larger group of ad- 
herents. One of the writers (J. D. B.) has 
not only performed but has followed the 
results of epididymectomy for twenty 
years at the Massachusetts General Hos- 
pital. This has involved more or less inti- 
mate contact with nearly 500 cases. As a 
result of this experience we can state with 
absolute assurance that epididymectomy 
has proved to be an entirely satisfactory 
operation from the point of view both of 
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patient and surgeon. In tracting 113 
cases from one to twenty-five years after 
operation it was found that 27 per cent 
of the patients had died from some form of 
tuberculosis; 85 per cent of deaths occurred 
within the first six years after operation. 
There were only 4 operative deaths, a 
mortality of 1.5 per cent. An examination 
of a large number of this group, in many 
cases many years after operation, showed 
that the induration, nodularity and en- 
largement of prostate and vesicles which 
existed at the time of the epididymectomy 
had disappeared entirely or largely de- 
creased. In a very few the condition was 
the same as at operation. In but 2 cases to 
our knowledge has the process in prostate 
of vesicles progressed since operation. Since 
this investigation was undertaken we have 
followed a great many other cases for 
various lengths of time after operation and 
the same favorable results have been noted. 

It is not claimed, of course, that many 
cases have not died of tuberculosis and that 
other outbreaks of the disease have not 
occurred subsequent to the epididymec- 
tomy whether it was unilateral or bilateral. 
But there is no question whatever that with 
very few exceptions these patients have 
been relieved of the objective and sub- 
jective symptoms whch formerly beset 
them. 

Nor is our experience unique. Others 
have investigated large numbers of cases 
of genital tuberculosis for many years 
after operation with varying, but on the 
whole good results. Lapeyre'® reported 
75 per cent of cures from four to ten years 
after operation. Von Bruns!* has reported 
46 per cent of cures in unilateral cases of 
three to thirty-four years duration and 
56 per cent of cures in bilateral cases in a 
similar length of time. Frohnstein!’ has 
reported 80 per cent of cures following 
epididymectomy after ten years. Hunt!® 
has followed 49 cases from the Mayo 
Clinic of which 88.5 per cent are either 
well or markedly improved. More recently 
Bumpus and Thompson‘ have discussed a 
series of 175 cases with epididymectomy. 
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Eighty-five (48.5 per cent) are known to be 
alive for from five to seventeen years after 
operation, 13 others were in good health when 
heard from during the five-year period. Eigh- 
teen patients (10.2 per cent) died from tuber- 
culosis of the urinary tract; nephrectomy had 
been performed in 16 of these at the time of 
their examinations. Seven of the 99 patients 
who were free from renal tuberculosis at the 
time of operation later contracted the disease. 
Fifteen patients (8.6 per cent) died from pul- 
monary tuberculosis; in every case its presence 
was known at the time of operation but was 
not considered far enough advanced to be a 
contraindication. Four patients (2.2 per cent) 
died from other forms of tuberculosis, making 
a total of 21 per cent of cases in which death 
was attributable to tuberculosis. 


It is interesting to compare this very 
satisfactory report with that of 125 cases 
who had no surgical treatment at all. 
Forty-two of these (33 per cent) not 
operated upon are alive from five to 
seventeen years after examination. Thirty 
per cent of this surgically untreated group 
have died of some form of tuberculosis, 
an incidence about one-third higher than 
in those who had surgical treatment. 

Before leaving the subject of epididy- 
mectomy we wish to dilate for a moment 
upon what we believe to be the great 
superiority of the technic employed by us 
over that in general use. This operation 
was described in much detail, with illus- 
trations, in an article by Cabot in con- 
junction with one of the present writers 
(J. D. B.)'® and published in 1913. The 
scrotum is opened as usual, existing 
sinuses, ancient or active being excised 
by a racquet-shaped incision in the skin. 
The epididymis is removed from the testis 
in the usual manner, care being taken 
to avoid the blood supply of the testicle. 
After the epididymis has been freed from 
its connection with testicle and scrotum 
it can be removed from the vas. The 
vas is then freed by blunt dissection from 
its attachments to the spermatic cord, this 
dissection being carried by the finger and 
by traction well up toward the external 
inguinal ring. A curved clamp is then 
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placed on the vas at about this point and 
guided by the surgeon’s hand on the out- 
side the point of the clamp containing 
the vas is worked along the inguinal canal 
until it is at a point opposite the internal 
inguinal ring. All this is done with the 
utmost ease. The point of the clamp is 
then pushed out against the skin and on 
this point an incision is made with the 
knife about 1.5 cm. in length and parailel 
to Poupart’s ligament. After the skin, 
fat, superficial fascia and the aponeurosis 
of external oblique muscle are divided, the 
end of the clamp containing the vas is 
pushed out. The vas is then seized with 
another clamp and pulled out through the 
incision, the first clamp meantime having 
been released and drawn out of the inguinal 
canal in a direction opposite to that by 
which it entered. The vas is now further 
freed by traction and blunt dissection so 
that anywhere from 2 or 3 to 5 cm. are 
gained on its length beyond the internal 
ring. It is now clamped, ligated behind the 
clamp and divided, the cut end being 
thoroughly cauterized or carbolized. When 
released it retracts into the depths of the 
wound. The skin wound alone in the groin 
is now closed witha subcutaneous silkworm 
suture. Having carefully attended to all 
hemostasis, a point which we believe to 
be of the utmost importance, we place a 
small rubber tissue wick in the scrotum 
beginning well up toward the external 
ring and coming out at the lower end of the 
scrotal incision. The latter is closed like 
the inguinal incision with subcutaneous 
silkworm gut. The gauze dressing is then 
held in place with an Alexander bandage, 
than which we feel there is nothing better. 
In the event that the testis is definitely 
involved it should of course be removed. 
We are constantly surprised, however, to 
find that many testes which at first look 
unpromising prove to be actually healthy. 
But even though a considerable amount of 
tuberculosis is found in the testis, unless 
it be in the form of miliary tubercles, this 
can be excised up to the point where per- 
haps half of the organ is sacrificed and yet 
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the remaining tissue will survive. We have 
knowingly left a good deal of tuberculosis 
in a good many testicles, but have as yet 
had to remove the testis at a subsequent 
time in but 3 cases. It is ever a source of 
amazement that the organ can survive in 
the midst of so much tuberculosis. 

This really stmple operation has been 
described at such length for the reason 
that we are certain that it does away, so 
far as is possible, with the postoperative 
fistulae which were once so common and 
which make a patient’s existence a doubt- 
ful pleasure. We have not, in fact, seen 
such a fistula for many years. These fis- 
tulae were particularly common at the 
region of the external inguinal ring for the 
reason that the vas deferens was always 
divided at about this point. As a matter of 
fact this was often deliberately done and 
quite as deliberately the stump of the vas 
was sutured to the skin for better drainage. 
Sometimes this drainage was altogether 
too good and too prolonged to satisfy the 
patient. Then too it was formerly consid- 
ered advisable to inject the protruding 
stump of the vas with phenol or iododorm, 
the idea being that it would eventually 
clear up the tuberculosis still remaining 
in the vas and in the seminal vesicle of 
that side. Many favorable reports of this 
method of treatment are recorded in the 
literature but in spite of this its popularity 
seems to have waned and little or nothing 
in this direction has been done for some 
years. 

The division of the vas deferens at a 
point well over the pelvic brim is logical 
from a pathological standpoint for the 
reason that here the vas is often but little 
if at all invaded by tuberculosis. This 
phenomenon is expiained by K. M. 
Walker! who says, “This theory of a 
descending wave along the perivasor lym- 
phatics and a returning wave throughthe 
lumen of the vas would explain why in so 
many cases one finds a peripheral infiltra- 
tion of the prostatic end of the vas and a 
central infiltration of the distal end.” 
While this explanation is ingenious and to 
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a certain extent logical we do not agree 
that it is the final answer to a question 
which has long puzzled all investigators. 

The question as to what if anything 
shall be done to the opposite and presum- 
ably healthy epididymis requires careful 
consideration. Experience shows that the 
second epididymis will become tuberculous 
in a large percentage of cases within a 
comparatively short time after the onset of 
the disease in the first side. It, therefore, 
seems justifiable to take such steps as will 
prevent this unhappy event. Not only this 
but it also seems justifiable to take these 
steps at the time of the operation on the 
first side. Also, it is a fact that a large 
number of cases of unilateral tuberculous 
epididymitis will be found to have azoo- 
spermia (85 per cent in one series reported 
by J. D. B.). If, therefore, the patient is 
already sterile the surgeon should inform 
him of the present status and of the future 
possibilities and recommend that the vas 
of the healthy side be not only divided but 
a portion of it (about 1 cm.) excised, 
together with the surrounding tissues con- 
taming the lymphatics. We have done this 
in a number of instances with gratifying 
results. In a few cases epididymitis has 
developed due no doubt to the fact that 
the disease was present at the time of 
operation but was so slight that it escaped 
detection. It is hoped that at some future 
time a detailed report of this phase of the 
subject can be given. 

It has already been stated that as a 
corollary to the surgery of the tuberculous, 
whether radical or conservative, hygienic 
treatment of the most intensive variety 
should be given, covering as long a period 
of time as possible. Besides the usual rou- 
tine attention to details of diet, liquid 
intake, rest and exercise this involves not 
only all that we know at the present 
time about heliotherapy but also tuber- 
culin. As Walker! well says, ‘Could 
every patient be removed to a good 
climate and be provided with suitable 
sanatorium treatment and exposure to 
sunlight it would seldom be necessary to 
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resort to the extensive operations that have 
been advocated ... ” 

Myle?® has shown convincingly that 
heliotherapy causes rapid healing of scrotal 
sinuses and a general regression of all 
tuberculous lesions of the urogenital tract. 
His belief is sound that genital tuberculosis 
is but a local manifestation of a generalized 
process and, therefore, that success will 
come only by treating the disease and not 
one small part of it. His regime is long and 
strict and would be impracticable for many 
patients. But it shows what can be done by 
sunlight and it is possible that this alone 
might suffice in certain early cases. 

Wildbolz*! has discussed the effects of 
heliotherapy but apparently has so far 
met only with disappointing results. Mar- 
ion® on the other hand, thinks highly 
both of heliotherapy and ultraviolet light 
as important aids to the treatment of 
genital tuberculosis. We confess to have had 
but little actual experience with helio- 
therapy real or artificial. So far as we have 
seen it, however, we feel that it is of the 
utmost value. 

As regards tuberculin we have already 
expressed ourselves as being heartily in 
its favor. As a substitute for operation its 
value is nil but as an adjunct after opera- 
tion it is of unquestionable value. We have 
conducted a tuberculin clinic for over 
twenty years at the Massachusetts General 
Hospital in association with the Urological, 
Surgical and Orthopedic Departments. 
All of our operated cases have been sent 
to it and have been followed in it for long 
periods of time. As a result we are in favor 
of its continuation. More recently Wang” 
in an exhaustive article on the subject of 
tuberculin and urogenital tuberculosis con- 
cludes that tuberculin is not a cure for the 
disease. He finds, however, considerable 
evidence that it aids in building up the 
general health of patients with this type 
of disease. In the treatment of inoperable 
and postoperative patients it has seemed to 
be a helpful factor in the regimen of treat- 
ment. To all this we agree and for this 
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reason we strongly urge its use in appro- 
priate cases. 

Generally speaking, we feel that not 
sufficient use is made by most of us of the 
powerful natural agents at hand, chief of 
which are sunlight, fresh air and proper 
food. These elements rightly handled are 
bound to be valuable aids to any other 
form of treatment. 

In dealing with a subject so elusive as 
genital tuberculosis one feels something 
like a sense of defeat come over him at the 
end of each survey of the available knowl- 
edge of the subject. One can adhere to this 
or that belief as to the starting point of 
the disease but perhaps Gamberini is right 
when he says, “in the actual state of our 
knowledge we cannot assert which is the 
most frequent starting point . a 

We have gone over the data on 184 
additional cases of genital tuberculosis, 
many (26 per cent) of these having urinary 
tuberculosis as well, in the hope that some 
new phenomenon would appear, but it has 
not. The data are so nearly like those of 
several other analyses made in the past 
that they are not given here. We were 
struck, however, by the apparent increase 
in the number of renal cases as well as by 
the large number of cases with either 
urinary symptoms or a pathological urine 
indicating perhaps an early or latent renal 
involvement. In other words we feel that 
urinary complications are so important a 
factor that it should influence the surgeon 
strongly against a radical operation when 
it is obvious that other foci still exist. 
The fact that the most tuberculosis riddled 
and apparently hopeless patient may 
survive one or more extensive operations 
does not necessarily hang a laurel wreath 
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upon the surgeon’s door. It simply indi- 
cates that the patient had a latent and 
unsuspected store of vitality. 

It is well known that even the most 
simple operation on a tuberculous patient 
may induce meningitis or miliary tuber- 
culosis. Caulk has reported two such 
deaths after simple epididymectomy and 
such an operation preceded the deaths of 
4 of our patients. If, as a very widely 
scattered and long continued experience 
shows, patients not only survive epididy- 
mectomy but are kept perfectly comfort- 
able by it over a long period of time why 
increase the risk by advocating more 
radical measures? And especially so since 
we are told by even the radical surgeons 
that the fire still rages in other parts and 
annoying fistulae add to the misery. 
Force is added to our argument when we 
find, not only that those who are subjected 
to the conservative operation are not only 
made comfortable but also that the objec- 
tive symptoms disappear as well. We have 
repeatedly called attention to the fact that 
the indurated, nodular thickened prostate 
and vesicles retrogress to the point of 
clinical cure after epididymectomy. It is 
hard on the one hand to see how one can 
wish for anything better or to see, on the 
other, how under these circumstances the 
process can have originated elsewhere than 
in the epididymis. In further substantiation 
of this belief, we again call attention to the 
fact that in a very considerable number of 
instances the prostate and vesicles have 
been negative to rectal examination even 
after years of tuberculosis in the epididymis 
and that many negative findings are 
recorded on the autopsy table. 

[For References see p. 79.| 


ROENTGEN SIGNIFICANCE OF 


GAS UNDER THE DIAPHRAGM 
AN UNUSUAL CASE WITH DISCUSSION* 


E. L. JENKINSON, M.D., AND I. G. ELLIs, M.D. 


CHICAGO, ILL. 


HIS case is of importance from a 

diagnostic standpoint. The value of 

a very definite x-ray finding was 
questioned and even following a laparot- 
omy was thought to be misleading. 
At the operation the surgeon found nothing 
to account for the gas under the dia- 
phragm. The x-ray finding of gas under 
the diaphragm in the absence of an injury 
can mean only that there has either been a 
rupture of a hollow viscus or that there 
has been a fistulous tract between the 
lungs and the peritoneal cavity. Vaughan 
and Singer state that “almost without 
exception every acute abdominal condition 
with a free gas bubble is a case of perfora- 
tive peritonitis from rupture of a gas 
containing viscus.” 

In this patient there was no history or 
evidence of an injury to the chest, abdo- 
men, or pelvis. There was no chance of 
the air being secondary to a fractured 
rib or a penetrating wound of the abdo- 
men. There had been no paracentesis with 
the possibility of the diaphragm having 
been penetrated. The patient being a 
male, the possibility of tubal insufflation 
can be ruled out. There had never been an 
attempt to produce a pneumoperitoneum. 
Considering, therefore, the history and 
physical finding, the possibility of the air 
having entered the peritoneal cavity from 
without, can be ruled out. 


The patient, a white male, aged seventeen 
years, was admitted to the hospital February 
23, 1930, complaining of mild aching pain in 
the lumbar region dating back four days. 
The pain was more severe on the left side and 
radiated around to the left abdomen. The day 
before admission he awoke with severe sharp 
pain and tenderness in the left abdomen and 
left kidney region. There was no nausea or 


vomiting. Urination was difficult. The urine 
showed albumin and occasional red cells. 
White count 16,450. Blood pressure 130. On 
physical examination the abdominal muscles 
were not rigid, but there was a spasm over the 
left lumbar region, accompanied by extreme 
tenderness. The temperature was 103, pulse 
120, and white cell count 19,000. 

The patient was studied with the x-rays on 
February 24, 1930. A small area of increased 
radiability was encountered which was reported 
as gas between the liver and the diaphragm on 
the right side (Fig. 2). 

The afternoon of February 24, 1930, Dr. 
Harry Culver explored the left kidney, not 
opening the peritoneal cavity. The kidney and 
ureters were said to be normal. The wound was 
closed and the patient put to bed. Following 
the operation the pain was not relieved. The 
white cell count was 22,000. The temperature 
dropped to 100. 

On February 28, the patient was again sub- 
mitted to x-ray study and a large amount of 
gas was seen under the diaphragm (Figs. 3 and 
4). There had been a great increase since the 
former examination. We still insisted there was 
a ruptured hollow viscus. Physical examina- 
tions revealed about the same findings. There 
was some question regarding the rigidity of 
the abdomen. The chest examination for 
pathology was negative. 

On March 1, 1930, the white cell count was 
18,000. The abdomen was opened by Dr. 
H. E. Mock and, apart from the presence of 
some moderately enlarged lymph glands, no 
pathology was found. We believe it is fair in 
reporting this case to say that the surgeon did 
not take the stomach or the bowel out and 
inspect them. The stomach and bowel, however, 
were carefully palpated. We all know that a 
small ulcer may be present and not felt. Dr. 
Mock listened very carefully when the peri- 
toneal cavity was opened, but heard no noise 
suspicious of the escape of gas. There was no 
evidence of a localized or generalized peri- 
tonitis. 


*Submitted for publication July 11, 1930. 
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In regard to Dr. Mock we must say that he 
is a man of unquestioned surgical ability, and 
we are sure his examination was thorough, 


Fic. 1. Four months before abdominal symptoms 
developed. No evidence of gas under diaphragm. 


especially when considering the patient’s 
condition. The patient has had a myocarditis 
for years and at times the heart showed evi- 
dence of decompensating. Having a patient 
with an already damaged heart it certainly 


Fic. 2. February 24, 1930, showing gas under right 
diaphragm. 


was for his best interest to get in and out of 
the abdomen as fast as was compatible with a 
careful exploration. 


At this point, to digress, we wish to 


emphasize the fact that in our experience, 
the film diagnosis is of greater importance 
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than the fluoroscopic examination. This is 
especially true in small perforations with 


slow leakage. In the case reported, it Is 


Fic. 3. February 28, 1930, free gas under both domes 
of diaphragm. 


relatively certain that the small amount 
of gas below the diaphragm in Fig. 2 
would be very difficult, if not impossible 
to demonstrate fluoroscopically. The 
technic we employ requires that the 
patient lie on the left side for a period of 
time. This allows gas within the stomach 
to pass to the pyloric and duodenal regions 
and escape if possible. Films are then 
obtained with the patient in the sitting 
posture. A motor driven table is of distinct 
advantage as the patient may with very 
little disturbance be tipped sufficiently to 
allow the gas to rise below the diaphragm. 

As to the gas under the diaphragm, we 
feel, and the accompanying prints show 
conclusively, that there was gas under the 
diaphragm. We are not interested in the 
finding as a matter of trying to prove the 
x-ray findings more accurate than the 
surgeon’s examination with the abdomen 
open. On the contrary we are well aware 
of the limitations and the misinterpreta- 
tions of all methods of examination. The 
presence of gas under the diaphragm can, 
we believe, mean only two things: either 
there has been a ruptured hollow viscus, 
or air has entered the peritoneal cavity 
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from without. In this case we believe we 
can definitely rule out the latter. We feel 
the finding is important and consequently 


as a duodenal ulcer. There was no evidence of a 
penetrating lesion. There was fixation of the 
second and third parts of the duodenum. The 


Fic. 4. February 28, 1930, free gas under both domes 
of diaphragm. 


have spent a great deal of time ruling out 
the possibility of air having entered from 
without. 

This patient’s chest was examined by means 
of the x-rays several months before the present 
examination. The chest films show the dia- 
phragm and at this time no gas was seen under 
it (Fig. 1). 

The first film of the abdomen made Febru- 
ary 24, 1930 (Fig. 2) shows only a small amount 
of gas. The films made February 28, 1920 
(Figs. 3 and 4) show a marked increase in the 
amount of gas. The spleen and liver can be 
definitely outlined and the gas is located under 
both domes of the diaphragm. During this 
time the patient’s symptoms persisted. 

Two days following the operation the tem- 
perature subsided and the patient gradually 
improved, the pain becoming less and finally 
subsided. 

On March 19, 1930 (Fig. 5) the patient was 
again radiographed and no gas could be demon- 
strated under the diaphragm. 

On April 5, 1930 a gastrointestinal x-ray 
examination was made and a deformed duo- 
denal bulb was found which was interpreted 


Fic. 5. March 19, 1930, eighteen days after laparotomy. 
No gas present under diaphragm. 


remainder of the gastrointestinal tract was 
normal. 


Vaughn and Singer report cases termed 
abortive in which there may be a sudden 
severe onset and which later improve with 
disappearance of the symptoms. They 
believe these are cases of spontaneous 
closure of a perforation with small leakage. 
Patients with small perforations will show 
gas at times and yet heal spontaneously. 
We offer this as a suggestion: possibly the 
patient had a small perforated ulcer of 
the duodenum through which the gas 
escaped. Then the lesion was walled off by 
adhesions. The perforation was small and 
only a localized peritonitis followed. 

In reviewing the literature we find a 
large number of cases in which gas below 
the diaphragm has been demonstrated in 
the roentgenogram and at operation a 
ruptured hollow viscus was found. Popper 
in 1915 first suggested that pneumoperi- 
toneum occurred following perforation of 
gastric, duodenal and intestinal ulcers and 
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also, in perforative appendicitis and after 
injuries to the intestines. 

Lenk in 1916, emphasised the signifi- 
-ance of intraperitoneal free air in abdom- 
inal gunshot wounds and suggested radio- 
logical examination as valuable in the 
diagnosis of perforated peptic ulcer. 

Numerous cases have been reported, 
including L. Kenez (1917), W. E. Dandy 
(1919), B. Bager (1920-1921), Schott- 
muller (1921), Cottle and Spaulding (1927), 
A. Guillemin, (1923), and R. T. Vaughn 
and W. A. Brams (1924); and (1925) also 
R. T. Vaughn and H. A. Singer (1929). 
Referring to the latter, 63 cases were 
examined shortly after admission with the 
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final diagnosis of perforated peptic ulcer. 
In 54 of the 63, evidence of pneumoperi- 
toneum was found. The presence of the 
ulcer was proved by operation or autopsy 
in 49 of the patients with free intraperi- 
toneal gas. The remaining 5 recovered 
spontaneously without operation, but sub- 
sequent radiographic examination revealed 
peptic ulcer with no other cause for the 
pneumoperitoneum. Of the 9g other cases 
there were 2 tuberculous ulcers of the small 
bowel, 2 typhoid ulcers, 3 perforated 
appendicitis, and 2 perforated carcinomas 
of the stomach. To summarize, all of the 
cases were due to ruptured air-containing 
viscus. 
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TREATMENT OF PEPTIC ULCER* 


REUBEN FINKELSTEIN, M.D., F.A.C.P. 


BROOKLYN, N. Y. 


HE diagnosis and treatment of peptic 

ulcer date from the time of Cruveil- 

hier early in the nineteenth century. 
Gastric physiology was not then well 
understood. It was known that hyper- 
acidity existed in cases of peptic ulcer and 
the object of treatment therefore was to 
neutralize this acid, thereby reducing the 
irritation to the ulcer. 

The motor functions of the stomach and 
the theories of secretory activity of the 
gastric mucosa were not taken into con- 
sideration because they were practically 
unknown. As a result of our increased 
knowledge of gastric functions the treat- 
ment of peptic ulcer has at last been based 
upon sound physiological principles. 

Although the peptic ulcer means an 
anatomical defect within the gastric or 
duodenal wall, that in itself is not the 
reason that brings the patient to the 
doctor. Ulcers pathologically active and 
healed have been found on autopsy which 
have never been diagnosed in life. In fact, 
they caused very little inconvenience to 
the patient. It is only when the function 
of the gastrointestinal tract is disturbed 
that the patient becomes aware of the 
disturbance and the physician is able to 
diagnose the ulcer. Often the diagnosis 
must be made on the history and sub- 
jective symptoms as very few simple 
ulcers give early objective symptoms. 
Only when they begin to perforate or cause 
hemorrhage or induration which may be 
felt through a thin abdominal wall do 
objective symptoms appear. 

The x-ray in itself will give direct evi- 
dence in about one-half of the cases. It 
will help the clinician who has studied the 
case thoroughly and has found certain 
indirect evidence to make the correct 
diagnosis. 

A new method has lately been invented 
which may be of assistance in the study of 


the gastric mucosa where the x-ray cannot 
give direct evidence. I refer to the gastro- 
photor instrument. By means of a camera 
at the end of a flexible stomach sound a 
number of films are exposed and stereo- 
scopic pictures of the mucosa are made. 
This permits the study by visualization of 
the condition of the gastric mucosa. I 
have been successful in photographing a 
few ulcers on the posterior wall of the 
stomach and in a few cases have diagnosed 
chronic gastritis. In one case the gastro- 
photor picture showed a double ulcer 
which was not found by the surgeon at 
operation even after opening the stomach. 
The postmortem showed two shallow 
ulcers with marked induration. ! 

Keeping in mind that it is the disturbed 
function that the physician has to treat in 
peptic ulcer, we must understand some- 
thing of the pathological physiology of 
this condition. 

The fasting stomach is not absolutely 
quiet. Peristaltic waves appear at intervals 
of an hour to one and one-half hours. 
These waves which begin near the cardia 
are long and shallow, becoming shorter and 
deeper as they reach the pylorus where 
the walls are thicker.? After a meal, how- 
ever, the peristaltic waves are greatly 
increased in frequency and in strength. 

In peptic ulcer there is an interference 
with this orderly procedure. Because of the 
irritation set up by the ulcer there is an 
increased peristalsis often to the point of 
spasm. Where the ulcer is in the body of 
the stomach an incisura is often seen on 
the opposite side and where the ulcer is in 
the pyloric region spasm of the entire 
pylorus is often noted. This increased 
peristalsis sets up an increased motility of 
the entire gastrointestinal tract. 

Toward the end of a meal, because of 
increased irritation, spasm of the pylorus 
supervenes with the result that a gastric 
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and often duodenal residue is found at the 
end of six hours. Even an ulcer high in 
the gastric wall will often cause enough 
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extragastric pathology. The stomach is a 
very sensitive organ and any irritation of 
an organ even remotely connected with it 
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irritation to bring on pyloric spasm with 
the resultant gastric residue. 

So-called hypersecretion and_hyper- 
acidity are purely the result of this pyloric 
spasm or pyloric stenosis. The normal 
gastric secretion is not evacuated and 
hence accumulates in the stomach and the 
normal regurgitation of the duodenal con- 
tents which neutralizes the gastric acidity 
is not present, hence the high acidity. 

Even where there is an actual stenosis 
present due to the presence of an ulcer in 
the pyloric ring or cicatrization in this 
region, spasm is always present and there 
is ‘enough evidence to show that the large 
dilated stomachs one sees in cases of 
chronic duodenal ulcer with cicatrization 
is due as much to the spasm of the pylorus 
as to the anatomical changes present. 

Any undue or prolonged irritation in 
the gastrointestinal tract will through 
the vegetative nervous system cause 
disturbances in other organs and hence the 
neurosis and often cardiac symptoms 
accompanying gastric diseases. 

In undertaking the treatment of peptic 
ulcer correct diagnosis must first be made. 
It has been estimated that about go per 
cent of all gastric complaints are due to 


through the nervous system will throw 
the stomach into spasm. This is true of 
cholecystitis, appendicitis, colitis, prostatic 
conditions in men and gynecological condi- 
tions In women, or ordinary constipation. 

Even the history is not always infallible. 
Hunger pain often occurs in other diseases. 
In 15 per cent of chronic cholecystitis and 
chronic appendicitis there is a_ typical 
history of hunger pain.® 

When after a thorough examination and 
x-ray study there is some doubt as to the 
diagnosis belladonna should be given for 
a few days and the patient re-x-rayed 
before the final diagnosis is reported. 

When a common ulcer is in a visible 
situation the most important part of its 
cure is to maintain that part in a state of 
complete rest to protect it from all kinds 
of irritation and eliminate so far as possible 
all conditions that interfere with healing. 
These conditions we would like to attain in 
the treatment of peptic ulcer. Unfortun- 
ately the position of the lesion precludes 
the possibility of complete rest to the organ 
involved. We can, however, decrease its 
action and give the organ a certain amount 
of rest, thereby permitting the ulcer to 
heal, though slowly. 
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The first thing to do then in instituting 
medical treatment in cases of peptic ulcer 
is to put the patient to bed at complete 
physical and mental rest. This in itself 
will slow up metabolism, reduce mental 
irritation, and thus give some amount of 
rest to the gastrointestinal tract. 

Cruveilhier who first described the 
clinical picture and suggested treatment 
for gastric ulcer already recognized the 
necessity for rest. The English physicians 
of that time and later Ziemsen and Leube 
incorporated rest in bed for two weeks in 
their treatment of gastric ulcer. Lenhartz 
increased the amount of rest in bed to 
four weeks, recognizing that two weeks are 
not sufficient to cure a case of peptic ulcer. 
At the present time most authorities insist 
on at least four weeks of absolute rest in 
bed at the beginning of treatment for 
peptic ulcer. Plenty of sleep is important, 
as during sleep there appears to be a com- 
plete inhibition of gastric movements.‘ 

Tobacco should be prohibited. It has 
been definitely shown that smoking will 
cause hypersecretion and pylorospasm,' 
thereby causing retention with its accom- 
panying deleterious effects. Ninety-six per 
cent of males with duodenal ulcers are 
smokers, 60 per cent are heavy smokers.° 
The recent work of Gray on the “Gastric 
Response to Tobacco”’ is significant.’ 

Local applications of heat will aid in 
relaxing the gastric wall. Local heat will 
relax the walls of the internal hollow 
organs; cold will cause the increase of 
peristalsis. Various forms of applications 
have been recommended. Hot solutions of 
equal parts of alcohol and water or hot 
boric acid solutions, dry heat in the form 
of a hot water bottle and an electric pad are 
all valuable. The wet packs seem to be pre- 
ferred by many. Drinking large amounts 
of ice water should be prohibited. Cold 
drinks and very hot drinks will often cause 
increased peristalsis and even pylorospasm. 

The most important part of the treat- 
ment of peptic ulcer is the diet. Since peptic 
ulcer was first recognized diet played an 
important part in its treatment. Cruveil- 
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hier suggested milk diet. No general plan 
existed until Leube and Ziemsen formu- 
lated their dietary plan. This was followed 
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for a number of years until Lenhartz in 
1901 formulated a less strenuous diet 
consisting of eggs and milk for the first 
five or six days and then adding raw minced 
meat which was gradually increased until 
at the end of two months the patient was 
on a full diet. Senator later modified 
this diet by adding gelatine, fat and sugar, 
fresh butter and cream in small quantities. 
The Lenhartz diet was modified and 
Americanized by Dr. Harris who added 
meat and meat products much later in 
the treatment. 

In 1915 Sippy reported a series of cases 
in which he claimed to have cured ulcers 
by a combination of diet and alkalies 
which became known as the Sippy treat- 
ment.® This form of treatment consists 
essentially of equal parts of milk and 
cream every hour from 7 A.M. to 7 P.M. 
together with one powder consisting of 
bismuth subnitrate and sodium bicarbon- 
ate alternated with one powder of calcium 
carbonate and sodium bicarbonate between 
meals. After a few days soft boiled eggs, 
cereals and vegetable purees are gradually 
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added. In cases of pyloric obstruction or 
spasm with accumulation of fluid during 
the night, the stomach is emptied by 
means of a stomach tube. 

The advantages claimed for this method 
of treatment are that the gastric acidity 
is controlled and that in pyloric stenosis, 
the accumulated fluid is removed lessening 
the irritation. In addition, the patient 
gains weight by the increase in diet. 

This treatment is not without its dis- 
advantages unless — large 
alkalies are given no change of acidity 
takes place.’ Also it has been shown by 
Hardt and Rivers that excessive alkalini- 
zation will lead to alkalosis which may 
prove to be a serious matter.'' It must be 
remembered that the gastric mucosa. ts 
normally bathed in an acid medium and 
neutralization will only stimulate the 
glands to greater effort and more acid 
will be secreted. This process goes on till 
the cells are exhausted and only a mucous 
fluicl is secreted in large quantities,'® a con- 
dition which will retard healing of the 
ulcer. 

Duodenal feeding as suggested by Dr. 
Max Eimhorn is very valuable in’ the 
treatment of peptic ulcer, especially in 
cases of high grade irritation with spasm 
of the stomach walls. The tip of the tube is 
allowed to enter the second portion of the 
duodenum and a mixture of milk and eggs 
as used in the Lenhartz diet with enough 
of milk sugar to make up calories is in- 
jected very slowly, beginning with about 4 
oz. every two hours and gradually increas- 
ing until the patient takes 8 oz. of this 
mixture every three hours. Needless to 
say, the mixture should be of body tem- 
perature and should be given very slowly 
with a syringe to prevent over-distention 
of the duodenum. Before every meal warm 
water should be driven through the tube 
to clean the fenestra in the tip of its 
mucus. After the meal the tube should be 
cleaned with a syringeful of warm water 
followed by air to prevent adherence of 
the food to the sides of the tube. The 
tube is kept in place permanently for 
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twelve to fourteen days and after removal 
the patient is put on the regular ulcer diet 
and treatment is continued as tn the other 
methods. In many cases where the spasm 
and active peristalsis persist despite treat- 
ment, the Einhorn method will bring about 
almost immediate relief. The supposed 
objection that the continued presence of 
the tube will cause irritation is not a 
fact." 

Warren Coleman recently suggested a 
high fat, high caloric diet in cases of 
peptic ulcer. Dr. Coleman suggests pre- 
liminary treatment as in the other methods. 
No food is given for four days during which 
time 10 per cent glucose in normal saline 
is given per rectum. After the fourth day 
of fasting mouth feeding is commenced. 
The food consists of white of eggs and 
olive oil or butter fat. The white of egg 
and the fat should be given alternately 
every two hours. The first day 50 ¢.c. to 
75 c.c. of oil are given and the whites of 
3 eggs. This is gradually increased until 
150 c.c. of the olive oil are given per day 
and from 6 to 8 whites of eggs. If the 
patient cannot take olive oil he may take 
butter fat, hot or cold, with the addition 
of a pinch of salt. 

Dr. Anthony Bassler treats his patients 
with a modified Sippy diet. He also starts 
the treatment with fasting the patient 
from twenty-four to forty-eight hours. 
During this period he gives 14 gr. calomel 
every fifteen minutes for 8 doses followed 
by a Carlsbad salts. Carlsbad 
salts are also given at twelve-hour intervals 
during the fasting period. He allows cool 
water during this fasting period to allay 
thirst. Ten grains each of sodium bicarbon- 
ate and bismuth subcarbonate are given 
every three hours during the day and every 
six hours during the night to alkalinize the 
gastric acidity. A very important departure 
that he makes from the usual diets is that 
he does not allow meat or meat products 
until after the fourth month and very 
little of it then. 

With the exception of the Einhorn 
form of treatment the other methods are 
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based upon the theory of neutralization 
of the gastric juice. Boldyreff and others 
have shown that fat will cause regurgita- 
tion of the duodenal contents into the 
stomach. The pancreatic and bile juices 
will split the fats even in the stomach. 
The resultant fatty acids are strong 
irritants and will not only stimulate the 
gastric mucosa to further activity but 
will undoubtedly irritate the ulcer. It 
must also be remembered that fats remain 
in the stomach longer than any other type 
of food and their mere presence will cause 
continued irritation. Therefore from a 
physiological standpoint Coleman’s diet 
is not the ideal one. The high fat content 
of the Sippy diet will stand the same criti- 
cism, in addition to which is the objection 
of the attempted alkalinization as already 
stated. 

In view of these facts it would appear 
that the only dietary treatment in cases 
of peptic ulcer is one that will not stimulate 
the gastric secretion. The diet should 
consist of those foods which will leave the 
stomach rapidly and so give the least 
amount of irritation to the gastric mucosa. 

Before discussing such treatment a few 
general principles should be mentioned: 

1. All food stuffs give rise to more or 
less gastric secretion. Such very bland food 
as milk has been found to produce a high 
acid secretion. 

2. Carbohydrates leave the stomach 
more readily than the other foods. Next 
come proteins and lastly the fats. 

3. The object of the treatment is to incite 
the least amount of activity on the part of the 
stomach both in peristalsis and secretion. 

4. Before beginning treatment all foic 
of infection should be removed. The heart 
and kidneys should be thoroughly exam- 
ined and taken care of. Neuroses are 
frequent and often hyperthyroidism is 
present and should be treated. If the 
hyperthyroidism is of the type that needs 
surgical intervention it should be done as 
soon as the proper preparations are made. 
It is interesting to see the ulcer symptoms 
lessen after thyroidectomy. 
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5. There is no ambulatory treatment 
for peptic ulcer during the first three or four 
weeks. If the patient has not been put at 
complete rest both mental and physical 
he has not received the proper medical 
care and cure should not be expected. 

6. After the period of rest the patient 
should remain under treatment for at least 
two years. 

7. There are four criteria that establish 
the cure of the ulcer: 

(a) Relief of symptoms. 

(b) Continued absence of occult blood in 
the stool. 

(c) No delay or break in the peristaltic 
wave as it passes down the stomach wall 
to the pylorus. 

(d) Disappearance of the defect as 
observed on the x-ray. 

If the first three of these conditions 
obtain then the ulcer may be considered 
as healed. The defect as seen on the x-ray 
may remain but has probably taken on a 
different appearance.'® With these funda- 
mental ideas in mind, we may now proceed 
to describe the treatment itself. 

The patient is put to bed for at least three 
weeks. In all cases of peptic ulcer the 
normal action of the colon is disturbed. 
This may be corrected by one dose of 
calomel and compound Jalop powder of 
each 5 grains. 

Hot boric acid solution compresses are 
applied locally. The abdomen may be 
covered with a thin layer ot vaseline or 
any other oil to prevent burning or 
chafing of the skin from these hot appli- 
cations. This will relieve the gastric and 
pyloric spasms since as stated, heat 
applied locally produces relaxation of 
internal hollow viscera. Nothing is given 
by mouth for a period which varies from 
two to five days, as the severity of the 
symptoms dictates.’ After two days of 
fasting the gastric secretion is at a mini- 
mum. During the fasting period rectal 
feedings are instituted. Solution of 5 per 
cent glucose in normal saline is given by 
Murphy drip. In this manner about 600 
calories per day can be administered. 
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When oral feeding is begun small fre- 
quent meals are given which consist in 
the beginning of thin cereal gruels. As 
stated previously the gruel will leave the 
stomach rapidly and cause the least 
amount of secretion. Gradually and cau- 
tiously other foods are added until at the 
end of three weeks sufficient amount of 
food is given consisting of cereals, eggs, 
vegetable purees, zweibach and _ lactose. 
The nutrient enemata are continued dur- 
ing the first six days of treatment to increase 
the caloric intake. 

The following is a sample diet as used in 
our clinic: (Note 1). 

First five days: 

Give 3 oz. thin watery gruel through 
glass feeding tube every two hours, be- 
ginning at 8 a.m. with last feeding at 
8 p.m. Each day increase 1 oz. with each 
feeding. 

6 to 8 days: 

Give equal parts of parboiled milk and 
thin gruel. 
gto 11 days: 

Add 2 oz. milk sugar to total quantity. 
12 to 15 days: 

6:30 A.M. 

One teaspoonful sodium phosphate in 
hot water. 

7:30 A.M. 

Stewed fruit juices. 

2 oz. cream of wheat, rice or farina. 
2 oz. parboiled milk. 

1 teaspoonful of milk sugar. 

9:30 A.M. 

6 oz. thin gruel water or vegetable 
puree. 

1 teaspoonful milk sugar. 

1 zwieback or toasted bread. 

11:30 A.M. 

4 oz. malted milk (parboiled milk used). 
Custard. 
2 P.M. 
6 oz. gruel with parboiled milk. 
1 teaspoonful milk sugar. 
1 zwieback. 
5 P.M. 
Vegetable jello. 
6 oz. parboiled milk diluted. 


8 P.M. 

6 oz. malted milk. 
3 Graham crackers. 
16 to 21 days: 

6:30 A.M. 

1 teaspoonful sodium phosphate in 
hot water. 

7:30 A.M. 

Orange juice. 
2 oz. cream of wheat, rice or farina. 
2 oz. parboiled milk. 
Add milk sugar in both. 
9:30 A.M. 
6 oz. vegetable puree. 
1 zwieback. 
11:30 A.M. 
4 0z. malted milk, parboiled milk used. 
Custard. 
I P.M. 
6 oz. vegetable puree. 
2 oz. cooked rice, tapioca or corn- 
starch pudding made with milk and 
egg yolk. 
2 oz. parboiled milk, milk sugar. 
1 zwieback. 
4 P.M. 
6 oz. gruel. 
1 soft boiled egg. 
1 zwieback. 
6 P.M. 
Vegetable jello. 
6 oz. malted milk with parboiled milk. 
2 zwieback. 
Q P.M. 
1 soft boiled egg. 
6 oz. thin gruel with milk. 
2 zwieback. 

Beginning with the fourth week the 
diet is increased to consist of well cooked 
cereals, vegetables in the form of potatoes, 
carrots and vegetable purees; white bread 
with plenty of butter, malted milk, plain 
milk, eggs, crackers and stewed fruits. 
Orange juice is added at the beginning of 
the third week. At the fifth week add 
tomato juice. Gradually cheese, macaroni 
and spaghetti are added to the diet. 
Meat, fish and their products and broths 
are not allowed for at least six to nine 
months and then very cautiously. 
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In cases of gastric hemorrhage the fast- 
ing period should be longer but the 
dietetic treatment is essentially the same. 
If the fasting period must be unusually 
long, in addition to rectal feedings glucose 
is administered intravenously and by 
hypodermoclysis, in this way supplying 
a certain amount of calories. At the begin- 
ning of this treatment the patient naturally 
loses weight but this, however, is soon 
regained, and at the end of six months we 
usually find the patient in better physical 
condition with a marked increase in 
weight. This can readily be understood 
when we figure the caloric value of the 
diet. At the beginning the patient is 
getting only 126 calories per day. There is a 
gradual increase until the sixteenth day 
when the patient receives about 1700 
calories per day. Because of the small 
amount and concentrated food given the 
first fifteen days the bowels become 
obstipated. This can readily be taken care 
of by 1 tablespoonful of petrolagar (plain) 
given every night. 

Within the past few years there has been 
a growing tendency to consider the lack 
of vitamins in the general diet as a cause, 
or at least a contributary cause for peptic 
ulcer. The statement has many times a 
made that peptic ulcer is rare in India, i 
certain portions of Russia, in the Rhone 
Valley and other places where the main 
articles of food consists of vegetables 
and dairy products. Is it not possible that 
the high vitamin and salt content of these 
foods prevent the formation of gastrointes- 
tinal ulcers? 

The experiments of McCarrison in India 
and of McCollum at Johns Hopkins would 
tend to such a theory. Harris recently 
discussed this subject and asserted that 
the vitamins “B” and “‘c”’ are deficient in 


the average American diet.” 

With these facts in mind orange juice 
and tomato juice are given rather early 
in the ulcer treatment, and the later diets 
are constructed to include foods containing 
plenty of vitamins. 

Under this treatment very few drugs 
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are given. We have seldom been forced to 
resort to alkalies in any form to relieve 
hyperacidity. Where alkalies are indicated 
during the first day or two of the treatment 
to relieve pain and spasm the calcium and 
bismuth salts are administered because 
they act slowly and do not tend to increase 
gastric secretion."*- Also belladonna is 
often given at the beginning of the treat- 
ment for the purpose of relieving spasm 
and for its possible effects in reducing 
secretion. It has been suggested that 
belladonna caused an increase in the 
leucocytosis of the gastric contents and 
within the gastric wall, thereby promoting 
repair of the wound.?! 

Under this treatment recurrences do 
not happen frequently, mainly because 
the patient is kept under observation for 
a long time, at least from nine months to a 
year. This is a great factor in the subse- 
quent treatment of peptic ulcer. 

It is understood that during this period 
smoking is prohibited, strenuous exercises 
should be avoided, and plenty of rest and 
sleep should be encouraged. 

It is commonly agreed upon that certain 
types of ulcer are amenable only to surgical 
treatment. These are: 

1. Ulcers with repeated hemorrhages 
which will not yield to medical treatment. 

2. Chronic callous ulcers that have 
undergone a number of medical treatments 
without permanent benefit. 

3. Very large ulcers that present sus- 
picion of malignant degeneration. 

4. Deformities of the gastric walls. 

5. Perforating or perforated ulcers. 

6. Pyloric stenosis with definite twelve- 
hour retention that has not improved 
after a thorough medical treatment. 

In the common uncomplicated type of 


ulcer, I believe, medical treatment is 
best and does more good. 
As internists, however, we are also 


interested in the type of operation which 
our patient should be subjected to and | 
believe the surgeon should consult the 
physician in charge of the case to decide 
the type of operation for the particular 
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type of ulcer in question. Every operation 
is valuable in certain selected cases. Before 
operation is undertaken the patient should 
be treated medically, spasm should be 
allayed, secretions should be diminished, 
the general condition of the patient should 
be toned up. Save in an emergency the 
practice of operating on a patient within 
twenty-four hours after his admission to 
the hospital is not to his best interest and 
is often the cause of very grave results. 

In cases of callous duodenal ulcers, 
pyloric stenosis or perforating ulcers which 
have not yet penetrated the peritoneal 
covering, the simple gastroenterostomy 
with or without pyloric occlusion offers 
the best chances to the patient. If perfora- 
tion has occurred the opening should be 
closed and a gastroenterostomy performed. 

Following gastroenterostomy, gastroje- 
junal ulcers occur anywhere in from 3 to 20 
per cent of the cases depending upon the 
clinic reporting. Because of these marginal 
ulcers, subtotal gastrectomy has _ been 
advocated by many surgeons. 

This operation, which apparently was 
first suggested by Kelling of Dresden, is 
based upon the questionable theory which 
supposes the elaboration of a hormone 
in the pyloric mucosa. This theory has been 
questioned by Carlson.?? Furthermore, Ivy 
has proved that the mere distention of 
the stomach causes an increased gastric 
secretion.** But even if the hormone theory 
is true there are other ways in which the 
gastric secretions are stimulated. Through 
the nervous system secretion is stimulated 
by appetite, by visualization of food and 
by mere chewing. Some inv estigators have 
suggested that another hormone is formed 
in the small intestines which also stimu- 
lates gastric secretions.*4 In a number of 
cases in which more than one-half of the 
stomach has been resected we have found 


free acid varying from the normal to 
hyperacidity after an ordinary meal. 
Schiassi has recently recommended the 
cutting of the left vagus to prevent the 
nerve action on the vastric mucosa, his 
does not seem to take into account the 
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physiology of the stomach. If the part 
of the stomach containing the acid 
secretory cells is still present then acid 
gastric juice will be secreted through 
stimulation by the hormone elaborated in 
the jejunum. The right vagus still sends 
fibers to the posterior wall of the stomach 
and is capable of stimulating gastric secre- 
tion. Experiments with histamin proved 
the presence of free HCL up to the value 
of 100 units after vagectomy.”° 

Another important factor to be con- 
sidered by the surgeon and imternist is 
the fact that gastric surgery, especially 
resection, Is a very delicate operation and 
should be done only by experts, and where 
such expert is not available a much 
simpler operation should be performed. 

The main advantages given by surgeons 
in favor of subtotal gastrectomy are: 

1. Elimination of marginal ulcers. 

2. Removal of the ulcer-bearing area. 

3. Reduction of acidity. 

These are more than offset by the many 
disadvantages of this operation. 

1. The acidity is not always reduced by 
subtotal gastrectomy. 

2. Complete achylia can only be pro- 
duced and the entire ulcer-bearing area 
can only be removed by the removal of the 
whole stomach. 

3. Even in subtotal gastrectomies, the 
literature is full of cases of resulting margin- 
al ulcers. 

4. A very mutilating operation has been 


performed, and the physiological con- 
ditions are worse than after a_ gastro- 
enterostomy. 


5. No chance is given for the ulcer to 
heal and thereby make it possible to 
restore the stomach to normal conditions 
as may be done if desirable after a simple 
gastroenterostomy. 

Patients after subtotal gastrectomy 
cannot hold much food in their stomachs 
and are forced to eat more often. Obser- 
vation has shown that as a rule they tire 
easily and are not in as good health as 
those patients who have had only gastro- 


enterostomy performed. 
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7. When marginal ulcers develop after 
a subtotal gastrectomy the only thing left 
to do is to resect the entire stomach. Cases 
are on record where three or four operations 
were performed on the same patient, each 
time removing more of the stomach until 
after the last operation no stomach was 
left. This is surely not the ideal treatment 
for peptic ulcer. 

8. With the removal of the stomach 
or where achylia has followed subtotal 
gastrectomy the acid antiseptic barrier in 
the stomach has been removed, making 
possible various infections and a possible 
development of pernicious anemia. 

g. In cases of gastric resection no 
thought is given to the possible effect on 
the kidneys by the added burden of excret- 
ing the large amount of acid radicles which 
would otherwise have been excreted by the 
stomach as hydrochloric acid. 

10. It is claimed that a patient with a 
peptic ulcer is more apt to die after a 
gastric resection than to develop a peptic 
ulcer after a gastroenterostomy.” 

11. The mortality is three times as 
great as after gastroenterostomy.” 

Most of the patients suffering from 
marginal ulcers are those patients who 
had practically no treatment subsequent 
to the operation. It is unfortunate that 
many surgeons simply operate on the 
patient and tell him that he is cured. Dr. 
Mayo has aptly stated that every patient 
having peptic ulcer should be treated for 
at least two years after being operated 
upon, no matter what type of operation 
has been performed and this dictum is 
well borne out by the fact that most cases 
of marginal ulcer appear within two years 
after the operation. (Note 2.) 

Certain types of gastric deformities 
and suspected carcinoma can only be 


Finkelstein—Peptic Ulcer 


American Journal of Surgery 105 
relieved by gastrectomy. In these cases 
gastrectomy is not an operation of choice 
but of necessity. 

Finally, if we could educate our patients 
suffering from any form of gastric dis- 
turbance, especially peptic ulcer, to remain 
under treatment for at least two years 
even after operation there would be fewer 
recurrences of gastric diseases. When a 
patient discovers that he has some disease 
of the heart he will take care of himself for 
the remainder of his natural life. Those 
suffering from gastrointestinal diseases, 
however, refuse to be under treatment 
longer than necessary to allay their dis- 
comfort. Only persistent effort and edu- 
cation will correct this attitude. Men and 
women will learn that the peptic ulcer 
remains although the symptoms have 
temporarily disappeared and that only by 
careful attention to diet and habits and 
sufficient amount of rest and sleep can they 
keep well. When this will be fully under- 
stood then we will have fewer recurrent 
ulcers to treat. 


NOTES 


1. Taken from the Gastroenterologic 
Department of the Brownsville and East 
New York Hospital. This diet was first 
suggested by Dr. Smithies of Chicago” 
and has been modified somewhat to suit 
the needs of our patients. 

2. Since this article was written F. 
Gregory Connell described a new principle 
in the surgical treatment of peptic ulcer 
which he calls fundusectomy. In the usual 
cases of subtotal gastrectomy the acid 
secreting area is left. In fundusectomy this 
area is removed and the pylorus remains. 
I believe it is an interesting idea and 
should be further investigated.*° 


REFERENCES 


1. Ann. Int. Med. In press. 


2. Rost, F. Pathological Physiology. Phila., Blakiston, 
1923, p. 37. 

3. W. Hl. Clinical significance of hunger 
pain. J. A. M. A., 82: $00, 1924 


Abs. J. A. M.A.., 


D., and Cannio 
Mo: 123 


5. Ruerus, M. E. The Diagnosis and Treatment of 
Diseases of the Stomach. N. Y., Saunders, 1927, 
pp. $77 and 869. 
6. Gray, Hl. T. Pathology and symptoms of duodenal 
uleer. Brit. Ml 1O24 
Gray, |. Gastru response to tobaceo smoking 
Au. J. Se 1020 


| 


106 


American Journal of Surgery 


8. Mu ter, E. F., and Hotscuer, R. Effects of exter- 
nal application of heat and cold on secretory 
activity of digestive organs. Deutsche med. 
Webenschr., 55: 990, 1929. 

9. Sippy, B. W. Gastric and duodenal ulcer. J. A. M. 
A., 64: 1625, 1915. 

10. FRIEDENWALD, J., et al. Studies in fractional analy- 
sis. Ann. Clin. Med., 2: 292, 1924. 

11. Harprt and Rivers. Toxic manifestations following 
alkaline treatment of peptic ulcer. Arch. Int. 
Med., 31: 171, 1923. 

12. BENNET. Modification of gastric function by means 
of drugs. Brit. M. J., 1: 366, 1923. 

13. FRIEDENWALD, J., et al. Studies in fractional 
analysis. Ann. Clin. Med., 2: 292, 1924. 

14. Ruerus, M. E. The Diagnosis and Treatment of 
Diseases of the Stomach. N. Y., Saunders, 1927, 
p. 1158. 

15. Ibid, p. 685. 

16. Kunpe, M. M. Effects of prolonged fasting followed 
by realimentation on gastric secretion. Am. J. 
Physiol., 68: 389, 1924. 

17. Harris, S. Role of vitamins in the etiology and 
cure of gastric and duodenal ulcers. J. A. M. A., 
QI: 1452, 1928. 

18. Bennet, T. I. Moderation of gastric functions by 
means of drugs. Brit. M. J., 1: 366, 1923. 


Finkelstein—Peptic Ulcer 


OcTOBER, 1930 


19. Lovenart, A. S., and CranpA.tt, L. A. Calcium 
carbonate in treatment of gastric hyper-acidity 
syndrom. J. A. M. A., 88: 1557, 1927. 

20. Croun, B. B. Studies in fractional estimation of 
gastric contents. Am. J. M. Sc., 155: 801, 1918. 

21. Soris-CoHEN and GitTHENs. Pharmaco-Thera- 
peutics. N. Y., Appleton, 1928, p. 1828. 

22. Horsety, J. S. Surgery of the Stomach and Small 
Intestine. N. Y., Appleton, 1926, p. 56. 

23. Ivy, A. C. The newer physiology of the gastro- 
intestinal tract. Am. J. M. Sc., 173: 453, 1927. 

24. Ibid, p. 455. 

25. Scutassi. The role of pyloral-duodenal nerve supply 
in surgery of duodenal ulcer. Ann. Surg., 81: 
939, 1925. 

26. Oxcn, I. Y. Duodenal regurgitation as a factor in 
neutralization of gastric acidity. Arch. Surg., 
16: 125, 1928. 

27. GuTMANN, R. A., et al; Das post-operative Ulcus 
Pepticum. Rev. de chir., 20: 725, 1928. 

28. VerRBRYCHE, J. R. Conservative ulcer surgery. 
Southern M. J., 20: 749, 1927. 

29. SmiruiEs, F. Nature, diagnosis and clinical manage- 
ment of gastric ulcer with suggestion for a 
rational regimen of treatment. Am. J. M. Sc., 
166: 781, 1923. 

30. CoNNELL, F. G. Fundusectomy. Surg. Gynec. 
Obst., 49: 696, 1929. 


REFERENCES OF DR. BAMES* 


AxHAUSEN. Die Operation der Hangebrust. Med. Klin., 
22: 1437, 1926. 

DarticueEs. Traitement Chirurgical du Prolapsus 
Mammaire. Arch. franco-belges de chir., 28: 313, 
1925. 

Dowkontt. An Operation for Pendulous Breasts. 
M. J. & Rec., 130: 624, 1929. 

Errner. Hangebrustplastik. Wien. M. Webschfr. 77: 
1572, 1927. 

Frist. Hangebauch und Hangebrust. Med. Klin., 23: 
1269, 1927. 

GLAESMER and AMERSBACH. Zur Feineren Technik der 
Hangebrust Operation. Miinchen med. Wcbnscbr., 
75: 1547, 1928. 

Ho.ianper. Operation der Mammahypertrophie und 
der Hangebrust. Deutsche med. Wcbschfr. 50: 1400, 
1924. 


Josepu. Zur Operation der Hypertrophischen Hange- 
brust. Deutsche med. Wcbschfr., 51: 1103, 1925. 
Josepn. Zur Beseitigung der Einfachen und der Hyper- 
trophischen Hangebrust. Deutsche. med. Wcbhen- 

schfr., 53: 1853, 1927. 

KraskeE. Operation der Atrophischen und Hypertro- 
phischen Hangebrust. Miinchen med. Webschfr. 
70: 672, 1923. 

Lorscu. Ueber Hangebrustplastik. Klin. Webschfr., 7: 
603, 1928. 

and Lopex-Martinez. Nouveau Procedes 
Chirurgicaux de Correction du Prolapsus Mam- 
maire. Arch. franco-belg de chir., 31: 138, 1928. 

Passor. Correction Esthetique des seins tombants par 
Transposition du Mammelon. Presse méd., 33: 317, 
1925. 

De Quervain. Zur Operativen Behandlung der Hange- 
brust. Schweiz. med. Wcbschfr., 56: 451. 1926. 


* Continued from p. 83. 


ALCOHOL INJECTION OF NERVE ROOTS FOR 
THROMBO-ANGIITIS OBLITERANS 


PRELIMINARY REPORT OF 3 CASES DEFINITELY IMPROVED* 


L. STERN, M.D. 


NEW 


EVERAL methods of treating spastic 
conditions of blood vessels by surgical 
means have been described. These 

include periarterial sympathectomy, resec- 
tion or excision of sy mpathetic ganglia and 
nerves, and alcohol injections into the 
sheaths of blood vessels. The object in 
these procedures is to paralyze or remove 
the vasoconstrictor innervation of the 
vessel walls, and thereby cause dilatation. 

Similar methods have been applied in 
cases of thromboangiitis obliterans, in the 
hope of obtaining some degree of relaxation 
of the arteries, and so induce a. proportion- 
ate increase in the blood supply of the 
extremities. 

I have treated with satisfactory results, 
3 cases of thromboangiitis obliterans by 
blocking, by means of alcohol injections, 
some of the efferent fibers which go to the 
lumbar sympathetic ganglia, and which in 
turn supply the vessels of the lower extrem- 
ity. At the same time, some of the vaso- 
motor fibers travelling in the genito- 
femoral, femoral and obturator nerves, 
(somatic nerves) are also blocked by the 
procedure. 

In 1836, Goering described branches of 
the femoral and saphenous nerves supply- 
ing the femoral artery. 

In 1874, Frey stated that peripheral 
arteries and veins are supplied by branches 
of the nerve trunks which lie closest to 
them. 

According to Kuntz,' “the plexus of the 
abdominal aorta gives rise to a subordinate 
plexus on the common iliac artery, from 
which some fibers extend to the proximal 
portion of the femoral artery, but the 
more distal portions of the femoral artery 
and the other vessels of the lower extrem- 
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ity . . . are supplied by sympathetic fi- 
bers which are conveyed distally in the 
somatic nerves (Potts, 1915).” 

Periarterial sympathectomy has demon- 
strated that long fibers, presumably coming 
from the plexuses on the aorta and its 
branches or the sympathetic trunk, extend 
distally in the adventitia of the peripheral 
arteries, and play an important role in the 
innervation of the peripheral portions of 
the arteries. 

Hirsch (1925) demonstrated that these 
long fibers are not present in any consider- 
able number, but that the peripheral 
vessels are supplied by branches from 
adjacent nerves at intervals along their 
course. He was unable to find a plexus even 
on the common iliac artery which might 
be regarded as an extension of the plexus on 
the aorta. He regularly found but few fi- 
bers extending along the common iliac 
artery from the aortic plexus, and only a 
minor portion of these fibers became de- 
finitely related to the artery. As soon as 
the genitofemoral nerve comes into close 
proximity to the external iliac artery, it 
supplies branches to the latter. 

Kerper (1927) found that extirpation of 
the sympathetic trunk from the fourth 
lumbar to the first sacral ganglion in- 
clusive, in the dog, does not deprive the 
hind limb of all sympathetic fibers. Some 
are supplied from the second and third 
sacral ganglia. 

Preparations of the femoral artery in an 
animal which had both section of the roots 
of the spinal nerves supplying the hind 
limb, and extirpation of the lumbar 
sympathetic trunk, were entirely devoid of 
nerve fibers. 

According to Woollard (1928), long 


* Presented at the joint meeting of the Ohio Valley Hospital and The Jefferson County Medical Society, 
Steubenville, Ohio, April 25, 1930. 
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fibers which extend distally along the 
brachial and femoral arteries play no 
important part in the innervation of the 
distal portion of these arteries and their 
branches. 

Kuntz states that “extirpation of the 
second, third, and fourth lumbar sym- 
pathetic ganglia, or section of the com- 
municating rami joining the nerves of the 
lumbosacral! plexus must result in complete 
sympathetic denervation of the vessels 
of the lower extremity.” I believe that 
fibers in the rami from the twelfth thoracic 
and first lumbar nerves also go to the 
aortic plexus, and from there, to the 
vessels of the lower extremity. 

According to Gray?: 


The abdominal portion of the sympathetic 
trunk is situated in front of the vertebral 
column, along the medial margin of the psoas 
major. It consists usually of four lumbar 
ganglia, connected together by interganglionic 
cords. It is continuous above with the thoracic 
portion beneath the medial lumbocostal arch, 
and below with the pelvic portion behind the 
common iliac artery. The ganglia are of small 
size, and placed much nearer the median line 
than are the thoracic ganglia. Gray rami 
communicantes pass from all the ganglia to the 
lumbar spinal nerves. The first and second, and 
sometimes the third, lumbar nerves send white 
rami communicantes to the corresponding 
ganglia. The rami communicantes are of con- 
siderable length, and accompany the lumbar 
arteries around the sides of the bodies of the 
vertebrae, passing beneath the fibrous arches 
from which some of the fibers of the psoas 
major arise. Of the branches of distribution, 
some pass in front of the aorta, and join the 
aortic plexus; others descend in front of the 
common iliac arteries, and assist in forming 
the hypogastric plexus. 


Any procedure which alleviates the 
extreme pain, or postpones amputation, 
or permits it to be done at a lower level, be- 
cause of vasodilation following paralysis 
of vasoconstrictor fibers, is worthy of 
consideration. 

The procedure employed by me for the 
first time, I believe, consists of injecting 
8 c.c. of 95 per cent alcohol into the nerve 
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roots of the twelfth thoracic, first and 
second lumbar nerves. It is impossible to 
pick out only the sympathetic fibers as 
they course through their rami. It is also 
impossible to pick out the fibers in the 
genitofemoral, femoral, and obturator 
nerves which supply the external iliac, 
femoral, and popliteal vessels. Therefore, 
some somatic fibers must be sacrificed. 
These fibers are of no tremendous impor- 
tance, they being mostly sensory in char- 
acter. In 2 cases injected by me, neither 
had any noticeable weakness of any mus- 
cles; the third case developed a slight weak- 
ness of the right lower quadrant muscles. 

I particularly avoid the third and fourth 
lumbar roots, because of the possible 
paralysis of the quadriceps femoris through 
blocking the greater portion of the femoral 
nerve. The femoral nerve comes from the 
second, third, and fourth lumbar nerves, 
but the component coming from the 
second, I have found, may be separated 
from the main femoral nerve, and traced 
to the walls of the femoral artery. 

The genitofemoral nerve, arising from 
the first and second lumbar nerves, is 
paralyzed, so that fibers to or from the 
external iliac and femoral arteries which 
this nerve supplies, are interrupted. These 
fibers are probably both afferent and 
efferent in character, as well as those in 
other somatic nerves supplying blood 
vessels. 

The obturator nerve, arising from the 
second, third, and fourth lumbar nerves, 
sends some fibers to the femoral and 
popliteal arteries, so that blocking of the 
second probably interrupts some of these 
fibers. 

Figure 1 is a plan of the lumbar plexus, 
showing the branches blocked by my 
method. It will be seen that by blocking the 
twelfth thoracic, and first and second 
lumbar roots, no very important structures 
are paralyzed, while the main efferent 
sympathetic fibers to the aortic plexus (and 
lower extremity) are affected. Besides, 
those fibers in the genitofemoral nerve to 
the external iliac and femoral arteries, 
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those fibers in the femoral nerve to the 
femoral artery, and some fibers in the 
obturator nerve to the femoral and pop- 
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ing loss of all forms of sensation over these 


areas, except deep pressure. This loss of 
sensation is not bothersome to the patient. 


To eerratus poet. inferior, ebliquus ¢qxternus 
abdominis, pyramidelis ; 
Cutaneous- anterior branch to lower abdomen, 
lateral branch to skin over iliac 
crest, and front of gluteal region, 


ILIOHYPOGASTRIC - Lateral cutaneous branch to gluteal region 
behind lateral cutaneous branch ofTh XII.) 


' Anterior cutaneous branch to hypogastric 
region, 


hm ILIOINGUINAL - To obliquus internus; 
Cutaneous to upper and medial part of thigh, 
root of penis, and upper part of scrotum. 


GENITOFEMORAL - External spermatic, to cremaster and skin of 


scrotum, 
Lumboinguinal,to external iliac and femoral 
arteries.and to sheath of femoral vessels; to 
skin of anterior surface of upper thigh. 


LATERAL FEMORAL CUTANEOUS - 
Anterior division, to skin of anterior and lateral parts of 


thigh, frem 10 cm, below inguinal ligament to knee, 
helping to form the pateller plexus with the anterior 
cutaneous branches of the femoral, and the infra- 
patellar branch of the saphenous nerve. 


Posterior division, to lateral and poeterior surfaces of thigh, 


from greater trochanter to middle of thigh, 


FEMORAL - 


Anterior branch,to cutaneous 


Pl exus, joining with anterior 


anhe 


cut and 


Within the abdomen,-branches to iliacus and upper 


part of femoral artery. 
the thigh,-ANTERIOR division:To pectineus, sertorius, 


ANTERIOR CUTANEOUS- to forepart of thigh to front 
of knee (intermediate cutaneous) ; 
Medial cutaneous, anterior branch to lower 
third of thigh and medial side of knee;and 
to lateral side of patella; posterior 
branch to skin around knee and medial side 
of leg. 
POSTERIOR division: To quadriceps 
femoris. 
To hip and knee joints. 
Saphenous n, in front of femoral 


branches ’rtery to opening in lower pert of 


of femoral nerve; to femoral 


CS artery; to hip joint; 
longue and gracilis, usually to 


adductor magnus,to skin of medial 
side of leg,ankle, and medial side 
of foot. 


to adductor 


adductor brevie; rarely to pectineus. 
Occasionally to skin of tibial side of leg,as low as middle. 
Posterior branch, to obturator externus,adductor magnus, 
edductor brevis; articular filament to knee joint,which 
q gives off branches to popliteal artery. 


Fic. 1. Nerves affected by blocking the twelfth thoracic, first and second lumbar nerve roots with alcohol. 


liteal arteries, are paralyzed. This com- 
bined action explains the increased blood 
supply to the lower extremity following 
blocking of the twelfth thoracic, first and 


second lumbar nerve roots, and their 
sympathetic rami communicantes. 

Figures 2 and 3 show the skin areas 
affected by blocking the twelfth thoracic, 
first and second lumbar nerve roots, caus- 


The results reported herewith are en- 
couraging, but no one can state how long 
these good results will last. The simple 
procedure of injecting alcohol is less formid- 
able than a sympathectomy or ganglionec- 
tomy, and may therefore be repeated at 
intervals, if necessary. 

I have injected the stellate and upper 
thoracic sympathetic ganglia and thoracic 
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nerve roots with alcohol for the relief of 
pain in cancer and in angina pectoris. 
An increase in the circulation of the upper 
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Fic. 2. Surface area affected by injecting the twelfth 
thoracic, and first and second Iumbar nerve roots 
with alcohol. Front. 


extremity followed. This procedure may 
therefore be used instead of sympathec- 
tomy or ganglionectomy, In cases of vascu- 
lar diseases of the upper extremity, such 
as Raynaud’s disease and thrombo-angiitis 
obliterans. 


Case 1. Mr. H. Z., white, Jewish, age 
fifty-five years, divorced; born in Paris, France, 
1875, was referred to me on February 26, 
1930. He complained of his right foot and toes 
feeling numb after walking three blocks. This, 
he noticed, was worse in rainy weather. He also 
complained of his entire right lower extremity 
being cold every morning, and his right foot 
being constantly cold. 

Past History: He had dry pleurisy, and 
gonorrhea at sixteen (1891). Blood Wasser- 
mann test taken several times was always 
negative. He has had frequent bronchial colds, 
and influenza at the age of thirty-six (1905). 
He has had a cataract of the left eye for the 
past sixteen years. He fractured the big toe of 
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his right foot three years ago, which is now 


healed. 
Family Historv: Mother died of Bright’s 


LEVEL OF AMPUTATION—II— 
LEVEL OF AMPUTATION—I—- 


Fic. 3. Surface area affected by injecting the twelfth 
thoracic and first and second lumbar nerve roots 
with alcohol. Back. 


disease at 45 years of age. Father suffered with 
rheumatism after the Franco-Prussian War, 
and died of abscess of the brain at the age of 
fifty-two years. Three sisters and two brothers 
living and well; one sister has rectal trouble; 
one sister died recently of cancer of the breast; 
another sister died of dropsy at forty-eight 
years of age. Two brothers died at birth. No 
history of tuberculosis or insanity in family. 
Mother’s sisters all have diabetes. 

Personal History: Has been a real-estate 
salesman, but has not worked for the past 
five years. Appetite is good; sleeps poorly. 
No nocturia. Bowels regular. Has gained 15 
lb. in two months. Does not drink any water 
during the day; three glasses of milk, two cups 
of coffee, one glass of tea each day. 

Up to four months ago, he used to smoke a 
few packs of cigarettes each day; now he smokes 
from 8 to 10 cigarettes a day. He also used to 
smoke cigars and a pipe, but has given them up. 

Does not indulge in alcohol. Takes no sleep- 
ing powders or other drugs now. 
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Since he was sixteen years old, and for thirty- 
eight successive years, he has had the morphine 
drug habit. He was cured of this habit at the 
time his left leg was amputated seventeen 
years ago, but following the operation, he 
resumed the habit up to a short time ago. 

Recently, he has been bothered with gas, and 
a gastrointestinal series revealed a_ possible 
ulcer on the lesser curvature of the stomach, 
and findings suggestive of a chronic inflamma- 
tory condition of the appendix. 

Present Illness: In 1906, at the age of thirty- 
one years, the patient was suddenly paralyzed 
below the nipples on both sides. He lost all 
power of his lower limbs, but was able to get 
around on crutches for three months. This 
paralysis cleared up. In 1907, he had what 
was diagnosed at the time as sciatic rheuma- 
tism, and continued to suffer with this condition 
up to the time his left leg was amputated in 
1913. 

In March, 1912, he had an infection between 
the fourth and fifth toes of his left foot, on what 
appeared to be a small scratch. This was 
probed, and three days later his leg “went 
dead.”’ His fifth toe became gangrenous and was 
removed by a local physician. Ten weeks after 
this, his second, third and fourth toes “‘went 
dead,” and they were amputated by another 
physician. He was taken to the King’s County 
Hospital where in February, 1913, his left leg 
was amputated below the knee for gangrene. 
At no time did he ever have diabetes, and his 
case was diagnosed after the amputation as 
thrombo-angiitis obliterans. 

His stump has not been particularly painful, 
but occasionally he feels the toes, and some- 
times he has burning sensations at the end of 
his stump. 

During the past five years, his right lower 
limb has always been cold, particularly in the 
morning, and his right foot and toes have felt 
numb, especially after walking a short distance. 
His right foot has always been cold, and from 
the start of his illness, he has always had a cold 
area on the upper anterior part of his right 
thigh. 

The patient fears another amputation, and 
has vowed “‘to jump off the bridge” if this 
becomes necessary. Recently his hands have 
also become cold. 

Physical Examination: Revealed an adult 
male who looked younger than his age. His 
body is fairly well nourished, but he appeared 
anxious and worried about his foot. He wears 
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an artificial limb on his left thigh. General 
condition, heart and lungs are normal. He has a 
somewhat ptosed abdomen, with considerable 


ae 


A B 


Fic. 4, Case 1. a. Note amputation of left leg below 
knee, artificial limb, discoloration right leg and foot. 
B. Wearing an artificial limb; the right foot is threat- 
ened with gangrene, which would have required a 
similar amputation. 


gas in his intestines. Blood pressure, right arm, 
sitting, 112/68; left arm, 100/58. Pulse at left 
wrist was not palpable. 

Condition of Extremities: The right lower 
extremity below his knee was unquestionably 
cold to touch. The toes, with his leg dependent, 
assumed a slight purplish hue, which disap- 
peared quickly when the leg was put in a 
horizontal position. The dorsalis pedis, posterior 
tibial, and popliteal pulses were not palpable. 
When he raised the right lower limb, the small 
veins on the dorsum of his foot emptied imme- 
diately. On placing the leg back to a horizontal 
position, it took three minutes for the veins 
to fill up, and even then, they were only par- 
tially distended. 

The stump on the left side was slightly 
cyanosed, and also felt definitely cold to the 
touch. 

Both hands were cold, and slightly cyanosed. 

X-rays of his right lower extremity showed 
no thickening or increase in density of the 
vessel walls opaque to x-rays. 


~ 
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PROCEDURE 


On March 1, 1930, at 9:30 A.M., 8 c.c. of 95 
per cent alcohol containing 25 per cent Nal 
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When seen on March 2 and 3, his foot and leg 


were still warm; the veins of his foot were well 


injected, and filled up rapidly after his leg 


Fic. 5, Case uu. a. Note amputation above left knee. sp. Wearing an artificial limb; right foot similarly 
threatened with gangrene. 


for x-ray purposes, were injected into the nerve 
roots of the twelfth thoracic, first and second 
lumbar nerves on the right side, after anesthe- 
tising with 2 per cent novocaine. The first 
injection was quite painful, but this can be 
obviated by using larger quantities of novo- 


4 


caine than the 114 c.c. used. The second and 
third injections were not painful, although 
the same amount of novocaine was used just 
prior to injecting the alcohol. 

At 4 p.m. he complained of feeling weak, but 
had no pain. His blood pressure had dropped to 
90/45, and stimulating drinks were ordered. 
He said he felt “life in the toes of the right foot,”’ 
and his toes felt warm. He stated that no 
matter how many blankets he used to use, his 
toes were always cold. Now they were warm, 
and he was very much elated. Even his left 
stump felt warm, which suggests the crossing 
over of sympathetic fibers in the aortic plexus. 
No dorsal pedis or posterior tibial pulse was 
palpable. 

The patient stayed in bed for twenty-four 
hours, and was then able to walk about, 
although he had some stiffness of his back. 


was held up. He was much surprised to find 
that his limb was still warm, which showed 
that the circulation of the foot had been 
improved. 

Sensory tests showed a loss of sensation to 
touch, pain, and temperature over the areas 
diagrammatically outlined in Figs. 2 and 3 but 
at no time did he complain of this, for he was 
told prior to the injections that this condition 
would follow. The right lower rectus and cre- 
masteric reflexes were lost. 

His right leg and foot have remained warm 
to date; in fact, his foot is so warm, that he has 
had occasion to sleep at night without any 
blankets on his foot! 


Case iv. Mr. M. L., white, Jewish, aged 
thirty-eight years, married; born in Kovna, 
Russia; was referred to me on March 20, 1930. 
He complained of his right foot being cold. 

Past History: Nine years ago, he had what 
was then suspected as being typhoid fever, but 
blood tests for this disease were negative. He 
was sick for about four weeks at this time. A 
year and a half ago, he had a cold in his nose 
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for three months, and had headaches and 
discharge from his nose. He was operated upon 
for nasal polyps, and an impacted tooth was 
removed. For the past twelve years, he has had 
impaired vision in the left eye, so that now he 
has only 10 per cent vision left, and he was 
told that this was probably due to his condition. 
The patient never had diabetes, nor any other 
serious ilJness, but has had frequent nose bleeds. 

Family History: Mother died at fifty-eight 
years of rheumatism of the heart. Father died 
at fifty-eight years of starvation. He has three 
sisters living and well, except for one who has 
gallstones. One brother died at three weeks of 
age, from hemorrhage following circumcision. 
One sister died at two years of age of starvation, 
and one at five years of measles. 

His wife is living and is in fair health, having 
to work to support the family. She has had no 
miscarriages. 

His wife’s sister has tuberculosis, and her 
father and sister both have asthma. A first 
cousin on his mother’s side has diabetes. There 
is no history of cancer or insanity in the family. 

Personal History: Occupation, operator; has 
been unable to work for the past three years. 

His appetite is fairly good; he sleeps fairly 
well; no nocturia; bowels are regular. He has 
gained 6 Ib. in the last year. He drinks 3 to 4 
glasses of water only after he gets a saline 
injection. Drinks no milk, but has 1 to 2 cups of 
coffee, and 1 to 2 glasses of tea a day. 

He started to smoke at twelve years of age, 
continued for a few months, and then stopped. 
When he became thirty years old, after his 
present illness started, he smoked 12 to 15 
cigarettes a day, for six years. For the past 
two years, he has not smoked at all. 

For the past three months, he has had itching 
of his skin following injections of saline. 

Present Illness: Seven years ago, in 1923, the 
patient’s knees began to hurt him, and he was 
treated for flat feet by several doctors. During 
this time, his left foot was frost-bitten, and he 
developed a crack between his toes which took 
eight months to heal. He believes a tight band- 
age which was used to raise his flat feet started 
his trouble. 

At the Long Island College Hospital he was 
told there was nothing to do until his leg would 
have to be amputated. Then a sore in the big 
toe of his left foot developed, and this healed 
after he took the “‘fasting treatment.” Following 
this, he developed a sore between his fourth 
and fifth toes of the left foot, whereupon he 
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was treated at the Hospital for Joint Diseases 
for fifteen weeks with x-ray and sunlight 
therapy. The wound healed up, but then 
reopened and took nine months to heal. He 
was also treated with baking and diathermy, 
and he received between 50 and 60 saline 
injections during the past three years, without 
any improvement, at the Mt. Sinai, and other 
hospitals. 

About three years ago, his left foot became 
gangrenous, and after a few weeks, he was 
advised to have an amputation. Another 
physician advised a solution in which to soak 
his foot, and gave him some pills. He was only 
slightly relieved, and so went to the Lebanon 
Hospital, where his leg was amputated above 
the knee. The stump healed well, and he has 
had only occasional pain in the stump recently. 

For the past two years he has been getting 
intravenous saline injections three times a week, 
at the Mt. Sinai Hospital, without any improve- 
ment at all. His right lower extremity always 
remained cold. This patient likewise has threat- | 
ened suicide if he has to ever lose his right leg. 

Physical «xamination: Revealed an adult 
male, well nourished and developed, about 
forty years of age; wears an artificial limb on the 
left side. General conditions, heart and lungs 
normal. Blood pressure 100/68 in both arms, 
patient reclining. 

Condition of Extremities: The right foot was 
slightly cyanotic, the toes being a bluish purple 
with the leg dependent. An erythematous area 
with crimson red spots was on the outer and 
posterior aspect of his right thigh. A scar 114 X 
I cm. was seen on the dorsum of his right foot, 
between the fourth and fifth metatarsal bones, 
the result of an infection in childhood. An 
area of hyperkeratosis was found to cover 
the under surface of his heel. Another area 
over the lower half of his right leg, especially 
in front, was entirely devoid of hair, as compared 
with a goodly growth of hair on the rest of the 
limb. 

The right foot and toes were definitely colder 
to touch than the rest of his body, and this cold 
area extended to the upper part of his leg. 
No dorsalis pedis, posterior-tibial, or popliteal 
pulse could be felt. Both fermoral pulses were 
palpable. 

The stump on the left side was also cold to 
touch. 

Both hands were warm, slightly most, and of 
good color. Both radial pulses were palpable at 
the wrists. 
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PROCEDURE 


At 9.30 A.M. on March 22, 1930, 8 c.c. of 
alcohol and 25 per cent Nal were injected into 


A 


each of the twelfth thoracic, and first and second 
lumbar nerve roots on the right side. Each 
injection was preceded by 2 c.c. of 2 per cent 
novocaine. The first was quite painful, but the 
second and third were hardly felt at all. He 
complained of feeling weak, and his blood pres- 
sure dropped from 112 to 100, but after 1 c.c. of 
ephedrine’was given, it rose to 120. 

At 1.30 P.M. the patient complained of feeling 
weak, and he vomited; his blood pressure 
dropped to 80/60. Another 1 c.c. of ephedrine 
was given, and he was put into shock position. 
His foot at this time was warm. When seen 
again at 6.45 p.M. that evening, his foot was 
“as warm as toast,” and he was feeling better. 

At 2 A.M. the next morning, he vomited after 
taking a grain of codeine by mouth for restless- 
ness, and at 4 A.M. he fell asleep after a stérile 
hypodermic. 

When seen the following morning, his foot 
and leg were still warm. Skin tests showed a 
loss of all forms of superficial sensation over 
areas similar to those shown in Figs. 2 and 3 
except that the area of anesthesia did not extend 
quite so far down on the front of the thigh. 
At this time, a persistent dermatographia 
lasting about twelve minutes, could be induced 
on the right side of his abdomen. This type of 
dermatographia was a blanched line which 
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remained blanched on an erythematous base. 
This was probably due to a local reflex spasm 
of the capillaries of the skin, whose extrinsic 


Fic. 6, Case 11. A. Amputation above left knee. Arrow 
points to. bulging of lower right quadrant muscles 
after injections. B. Three dots show site of injections. 
c. Stump of right foot, threatened with gangrene. 


sympathetic nerve supply had been affected 
by the injections. 

The right lower abdominal reflex was absent; 
the cremasterics were present. 

On March 3 two days after the injections, 
the patient felt “‘a strong tingling sensation 
extending from his knee downwards across the 
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dorsum of the foot, which was rather pleasant.” 
This tingling sensation was accompanied by a 
“slowing feeling.” This lasted a few minutes, 
and then returned near the ankle, and from 
behind the ankle, radiated to the sole of his 
foot. That evening he experienced a similar 
sensation on the bottom of his foot. These 
peculiar sensations might have beer due to a 
relative opening-up of his blood vessels. 

When he was seen again on March 7 seven 
days after the injections, I asked him whether 
his foot was still warm, and he replied, ‘“‘That’s 
assumed.”” His foot and leg have remained 
warm ever since, but he still sleeps with a 
woolen sock on his foot. Although I instructed 
him to leave it off, he has acquired the habit 
over a number of years of sleeping with it on, 
so that to sleep with it off annoyed him. He 
could not fall asleep until the sock was put 
on again. 

The very first symptom of his illness, a cold 
feeling, or “freezing” as he describes it, in the 
anterior part of his upper thigh has disappeared 
completely. 

On March 27 he noticed for the first time that 
his foot was not so blue in taking off his sock, 
but assumed a more pinkish rather than pur- 
plish hue. 

The veins in the dorsum of his foot are fuller 
than prior to the injections. 

No pulses have been felt in his foot, but the 
foot remains warm. When other members of 
his household complained of being cold, he felt 
warm, whereas he ‘‘used to be the cold one.” 


Case 111. S. W., forty-four years old, Jewish, 
born in Galecia, Russia, was an operator. At 
the age of thirty-four years he first began to 
have pains in the bottom of his left foot and in 
his left calf. After he had received intravenous 
saline injections for three months, an infection 
started in the big toe. The condition of the 
extremity got worse, and this led up to an 
amputation two years later. 

Three years following this, he began to have 
pains in his right calf, and he suffered agony 
for one and one-half years. Then the big toe of 
his right foot started to get black. He received 
various treatments under different physicians 
well known in this specialty, and was about to 
have a similar amputation when his toes 
sloughed off. The wound has taken about two 
years to heal. He has had a constant coldness of 
his right lower limb, and has had frequent 
pains in his calf. 
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A similar procedure was carried out with this 
man, as was with the first 2 cases. He stood 
the injections very well, hardly having any 
pain at all. A few hours after the injections, 
there was a definite improvement in the 
circulation of the limb, as evidenced by a 
distinct warmth of the skin surface, especially 
around the stump of the foot. This improve- 
ment has persisted. In this case, however, the 
patient several days after the injections, com- 
plained of a slight weakness in flexing his 
right thigh, and also noticed a slight bulging 
caused by a weakness of his lower right quad- 
rant muscles. However, this caused him no 
inconvenience, and this case substantiates the 
belief that the procedure is of real value. 


SUMMARY 


1. Blocking the right twelfth thoracic, 
first and second lumbar nerve roots with 
alcohol definitely increased the circulation 
of the right lower extremity in 3 cases of 
thrombo-angiitis obliterans. 

2. This procedure blocks both the sym- 
pathetic fibers in the rami communicantes 
at these levels, as well as the vasomotor 
fibers in the genitofemoral, femoral, and 
part of the obturator nerves (somatic). 
These fibers innervate the aorta, common 
iliac, external iliac, femoral, and popliteal 
arteries, and possibly other terminal arteries 
in the leg and foot. 

3. Blocking of somatic muscular and 
sensory branches of nerves arising from the 
twelfth thoracic, first and second lumbar 
roots, produced no serious paresis or paral- 
ysis of any muscles, nor any unbearable 
disturbance in the skin areas supplied by 
these nerves. 

4. The good results obtained from this 
procedure may be explained as being due 
to an increase in the circulation of the lower 
extremity, caused by the removal of an 
appreciable vasoconstriction status which 
exists in this disease, either in the diseased 
vessels themselves, in those not diseased, or 
in both diseased and non-diseased vessels. 
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PRESENT STATUS OF ELECTROSURGERY AND DIATHERMY 
IN THE TREATMENT OF DISEASES OF THE GENITOURINARY TRACT* 


ABRAHAM G. FLEISCHMAN, M.D. 


DES MOINES, IOWA 


HE part played by diathermy as a 

therapeutic agent in the treatment of 

diseases of the genitourinary tract 
is not fully appreciated by many members 
of the profession. This skeptical attitude 
taken by many of our colleagues can be 
attributed to three principal facts: 

1. The enthusiastic remarks made by 
representatives of various manufacturing 
concerns who extol the merit of their 
machines with superlative claims not 
based on scientific data. 

2. Premature conclusions reported by 
many investigators which have not stood 
up under the test of time. 

3. Electrotherapy in the past has been 
discredited by many of us for the reason 
that it has been in the hands of charlatans 
and quacks who have exploited it for 
commercial reasons only. 

Diathermy, as a therapeutic measure in 
urology has been under my investigation 
for the past seven years. However, I| desire 
to make clear at the outset that it was not 
employed to the exclusion of the other 
standard therapeutic measures, but as an 
adjuvant to them. 

In the following paragraphs I shall 
attempt to give you briefly the high points 
regarding the value of this physical agent 
and its technic of application. I shall omit 
any reference to the principles upon which 
high frequency currents are produced, as I 
feel confident that all are conversant with 
its fundamentals and its effects on tissues. 

In the male the followmg gonorrheal 
infections were treated: acute urethritis, 
early acute epididymitis, acute prosta- 
titis, subacute and chronic prostatitis and 
vesiculitis. 

In the female, acute gonorrheal ure- 
thritis, acute, subacute and chronic gonor- 
rheal endocervicitis were treated. 


Surgically, diathermy was employed 
principally in the management of bladder 
tumors and urethral caruncles. 


APPLICATION IN THE MALE (TECHNIC). 


Acute Uretbritis: Two distinct ways of 
applying diathermy to the urethra are 
recognized, the intra-urethral and the 
clamp method. I will describe the latter, 
as the first method was not tired. The 
clamp consists of two metal electrodes so 
constructed that they can be applied to 
the lateral walls of the penis like a splint. 
A thermometer is inserted into the urethra 
and a temperature of 42° c. to 45° Cc. Is 
obtained. Length of treatment is from 
thirty to forty minutes, and the number 
of treatments are variable. 

Results: The application of diathermy to 
the urethra did not in any way influence 
the course of the disease favorably or 
unfavorably and although this method 
was applied in the early stages of disease, 
it did not seem to hasten the termination 
of infection any more quickly than the 
usual standard methods of therapy. 


APPLICATION IN ACUTE EPIDIDYMITIS 


(TECHNIC). 


Diathermy is applied here by means of a 
slightly modified Corbus clamp. The cur- 
rent is started and gradually increased up 
to the point of the patient’s tolerance. 
It is then reduced until there is evidence 
of a comfortable sensation in the scrotum. 
The duration of the treatment is approxi- 
mately forty-frve minutes to one hour, 
the number of treatments are variable, 
the average being four. 

Results: In acute epididymitis, particu- 
larly in the early stages of the disease, it 
has been unusually effective. The pain and 
tenderness are invariably relieved after 
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the first application and swelling of the 


epididymis shows appreciable diminution 
after the third or fourth treatment. 


Fic. 1. Method of applying clamp electrode to lateral 


walls of penis. 


Only in a few instances has it been neces- 


sary to confine these patients to their 


Y 


Fic. 2. Method of applying slightly modified Corbus 
electrode to epididymis. 


homes or hospital. I am convinced that 
diathermy is one of the most efficient 
agents we have in combating the pain of an 
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acute early epididymitis. However, when 
there is evidence of an abscess formation 
within the epididymis as manifested by 


Fic. 3. Method of applying diathermy to prostate with 
Cumberbatch prostatic electrode. 


intense pain, high temperature, chills 
and an increased leucocytosis, diathermy 
is contraindicated and the classical opera- 
tion of epididymotomy must be performed 
for the relief of the condition. 


APPLICATION TO PROSTATE AND VESICLE 
(TECHNIC). 


(Acute, Subacute, Chronic Prostatitis, 
and Vesiculitis.) 

A prostatic thermophore is employed, 
one designed by Elkin P. Cumberbatch 
of the University of Cambridge, London, 
England. 

The patient is placed in a dorsal position 
and the dispersing electrode is placed over 
the suprapubic region. The prostatis elec- 
trode is properly lubricated and is intro- 
duced into the rectum for a distance of 
3 in. The current is started and slowly 
increased up to the patient’s tolerance, 
then slightly reduced. The duration of the 
initial treatment is about thirty minutes 
and gradually increased for subsequent 
treatment until one hour is reached. The 
number of treatments varies with the 
duration of the disease, the average being 
from six to eight. They are given at inter- 
vals of approximately five days. 
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2. It reduces the length of time required 


Results: I have found diathermy to be of 
for clinical cure, and decreases the number 


great value in the treatment of acute 


prostatitis and seminal vesiculitis. Relief 


Fic. 4. 


Fic. 4. Method of applying cervical diathermy 
to it. 


of recurrences. 


Fic. 5. 


with Corbus thermophore, which has Tarbell dise attached 


Fic. 5. Method of destroying urethra caruncle by means of a Timberlake endoscopic electrode. 


of pain, diminution in size of the gland and 
general systemic improvement have been 
noted in the patients following the appli- 
cation of prostatic diathermy. 

In subacute and chronic prostatitis, I 
consider the application of medical dia- 
thermy the therapeutic agent of choice. 
It is beyond all doubt the most effective 
means at our command for the purpose 
of promoting and stimulating drainage 
from infected non-draining prostates and 
seminal vesicles. My experience with iit 
conclusively demonstrates the following 
facts: 

1. It renders certain prostates that are 
exceedingly sensitive to prostatic massage 
less so when the massage has been pre- 
ceded by diathermic application. 


3. It reduces in a great measure the 
need for vigorous provocative treatment. 


APPLICATION IN THE FEMALE URETHRA 
(TECHNIC). 


The patient lies on her back, the dis- 
persing electrode is placed over the supra- 
pubic region and a Corbus thermophore 
is inserted within the lumen of the urethra. 
It is maintained in position by means of a 
tripod stand so constructed that the 
electrode can be adjusted to any position 
desired. Current is started and increased 
gradually until a slight sensation of dis- 
comfort is noted. Strength of current is 
then reduced until the discomfort 
disappears. The temperature obtained 
is between 108°F. and 110°F., duration 
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of treatment thirty minutes, and usually 
one to four are necessary. 

Results: In the majority of cases dia- 
thermy has lessened the severity of the 
acute symptoms, caused a more rapid 
destruction of the gonococcus and reduced 
the number of paraurethral complications. 


APPLICATION IN ACUTE AND SUBACUTE 
(TECHNIC). 


Dispersing electrode consists of a double 
plate, one placed over the suprapubic 
region and the other below the sacrum. A 
slightly modified Corbus cervical thermo- 
phore is inserted into the canal of the 
cervix, and supported in position by the 
tripod stand described in the previous 
paragraph. The current is started in the 
usual way and increased to the point where 
a temperature of 45°c. is reached, and 
maintained for a _ period of forty-five 
minutes. The number of treatments varies; 
usually three to six are required. 


APPLICATION IN CHRONIC ENDOCERVICITIS 
(TECHNIC). 


The technic in the treatment of this 
condition utilizes both medical and surgical 
diathermy. The cervix is exposed with a 
vaginal bivalve speculum, cotton appli- 
cators saturated with an alkaline anti- 
septic are applied to the endocervix which 
is then sponged thoroughly dry by narrow 
strips of gauze. A Corbus thermophore is 
inserted into the canal and a diathermy 
treatment of about twenty minutes dura- 
tion is given. This latter step is for the 
purpose of obtaining cervical dilation 
as a preliminary to the application of 
electrocoagulation. 

A specially designed cervical electrode 
is then inserted into the endocervix, the 
current is turned on and gradually in- 
creased until the entire surface is properly 
coagulated. It is often necessary to give 
from one to three treatments to obtain 
successful results. 

Results: It accelerates the disappear- 
ance of the gonococci from the endocervix, 
causes the discharge to lose its purulent 
characteristics and reduces its amount, 
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permits more efficient topical application 
of antiseptics to the cervical canal and 


lessens the tendency for the infection to 


Method of incising bladder wall with Groff 
diathermic knife. 


Fic. 6. 


become chronic. In the presence of com- 
plications of the adnexa or in the severe 
acute stages, diathermy treatment is al- 
ways contraindicated. 

I consider diathermy, when it is prop- 
erly employed, one of the most satisfactory 
agents at our disposal for the treatment of 
the above infections. 


SURGICAL DIATHERMY 


URETHRAL CARUNCLE (TECHNIC). 


The dispersing electrode is placed over 
the suprapubic region. A mild D’arsonval 
current is used and electrocoagulation 
is performed by inserting the point of a 
Turner or Timberlake endoscopic elec- 
trode into the base of the growth in one or 
several places. As this procedure is con- 
tinued the entire mass assumes a grayish 
appearance indicating that sufficient de- 
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struction of tissue has taken place. It can 
be repeated at a later interval if necessary. 

Results: Urethral caruncles respond suc- 
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Tumors that are pedunculated and 
situated either on the posterior or lateral 
walls are most easily removed by utilizing 


7 


cessfully in the majority of instances to the 
effects of electrocoagulation. I consider it 
the logical and ideal method for treating 
this troublesome and painful growth. The 
recurrences are less than when they are 
removed by the knife. 


Tumors OF THE BLADDER (TECHNIC). 


Two methods of applying high frequency 
current for the treatment of this condition 
are recognized: the transcystoscopic and 
suprapubic transvesical. Since the former 
method is not unusually difficult and fairly 
well standardized, I will omit any discussion 
of it, and describe the technic of the latter. 
The first step in this procedure is the proper 
arrangement of the machine settings to 
determine the proper depth and degree of 
coagulation which can be produced with the 
different active electrodes. The dispersing 
electrode is usually placed below the sacrum. 
The usual suprapubic median incision is 
made. The bladder is freely mobilized and 
opened with a knife that utilizes a true dia- 
thermy current or the so-called high fre- 
quency cutting current; the bladder is care- 
fully emptied of its distending fluids by 
means of a suction pump. Self retaining 
tractors are inserted and careful inspection 
of the interior of the bladder made. Further 
subsequent steps in the operation will 
depend upon what is disclosed at the 
time of inspection. 


. Method of removing bladder tumors with diathermy snare. 


the diathermy snare as the active electrode. 
The snare is adjusted so as to encircle 
the base of the tumor rather snugly. The 
current is started and gradually increased 
while the loop of the snare is closed 
tightly around the pedicle. In this man- 
ner the tissues in contact with the loop 
of the snare are coagulated and removed 
simultaneously. 

Large infiltrating non-pedunculated ma- 
lignant growths situated in the vicinity 
of the base of the bladder wall are removed 
most effectively by means of the disc or 
globe-shaped active electrodes. The re- 
moval is accomplished by coagulating 

carefully to a certain depth of the tumor 

and then removing the necrotic material 
so produced. This process is repeated until 
the base is reached which also is gently 
and mildly coagulated. 

Tumors involving the dome of the blad- 
der wall can be removed most satisfactorily 
by first thoroughly coagulating it with the 
disc or globe-shaped electrodes followed 
by a resection of the adjacent bladder wall 
either by means of a diathermy knife or 
the endothermic scalpel. 

Circumvallation is employed with all of 
these steps. It consists in isolating the 
tumor from the rest of the bladder wall by 
creating an impermeable barrier of co- 
agulated tissue. 

Proper regulation of the current strength 
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plays an important part in determining 
the success of all these procedures. It is 
exceedingly essential that the current 
should be mild at first and slowly increased 
to obtain its deep effects; only in this 


manner can we avoid the development of 


carbonization, a condition that insulates 
the tissues by producing a char, which in 


turn prevents the proper penetration of 


the heat into the deeper portions of the 
growth. 

Results: The advantages of diathermy 
in the management of bladder tumors 
are many. The following are the most 
important: 

1. The treatment can be made bloodless 
because of the thrombosis which occurs in 
the underlying blood vessels in the field 
of operation. 

2. The danger of metastasis and recur- 
rences is minimized because of the destruc- 
tion of the tissue cells below the level of 
those which have been removed, and also 
due to the thrombosis that occurs in the 
lumen of the blood and lymph vessels in 
the area treated. 

3. Bladder deformity with its associated 
decrease in size is obviated to a consider- 
able extent, because the tumor is destroyed 
in situ and segmental resection of the con- 
tiguous bladder wall is seldom necessary. 

4. It is my belief that this physical 
agent has a greater field of application in 
the treatment of tumors of the bladder 
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than any other procedure. While still not 
the ideal method, it is by far the most 
efficient one known at the present time and 


Fic. 8. Method of coagulating tumors of bladder by 
disc-shaped active electrodes. 

offers the patient a better chance of obtain- 

ing permanent or temporary relief. 


CONCLUSION 

The practical application of diathermy 
as a therapeutic aid in the management of 
diseases of the genitourinary tract is 
dependent upon many essential factors: 
the establishment of a correct diagnosis, 
the possession of the proper high frequency 
machine with suitable electrodes, and an 
exact understanding of the basic principles 
of high frequency currents. 
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INTERPRETATION OF DOUBLE URETERS* 


LEONARD PauL WERSHUB, M.D. 


NEW YORK 


ORE advance has been made in 
urology in the past decade than 
in any other specialty. The recog- 

nition of pathology of the kidney and ureter 
has been greatly aided by the cystoscope 
and roentgenological procedures that are 
now available. Not only as a diagnostic 
measure but as a means of therapy and 
relief of pain has this resource been utilized. 
Vague abdominal and pelvic pains are no 
longer considered as causes for exploratory 
surgery but as definite surgical problems 
usually confirmed either by the pyelogram, 
ureterogram or cystogram. It appears that 
still further advances are to be made in 
this specialty, more within the reach of 
general practitioners, as evidenced by 
recent reports of Lichtenberg of Berlin and 
Swick of this country. 

In considering congenital abnormalities 
of the kidney and ureter one is amazed at 
the unusual and grotesque malformations 
that may be encountered. With advance in 
urological study this has been more fre- 
quently brought to our attention. Yet 
when we carefully study the embryology 
of this system we can readily see how 
easily such malformations may take place, 
and in turn wonder that the percentage of 
error Is not even greater. 

The earliest form of an excretory organ 
is the pronephros. This consists of a 
series of tubules enclosing a network of 
capillaries, arising from segments which 
later form the cervical region. Between 
the third and fourth week of embryonic 
life their development is completed. This 
structure never functions but is of embryo- 
logical interest only because of the per- 
sistence of the duct which plays a réle in 
the further development of the kidney and 
ureter. In addition to the pronephros is 
a second structure which like the former 
never attains maturity. This is the 


mesonephros which arises from a second 
series of tubules located more caudally. 
These tubules broaden at their proximal 
end, and are enclosed by a capillary net- 
work, the glomerular. The distal ends 
empty into a common duct, the Wolffian 
duct, which in earlier life is called the 
primitive ureter. At about the third 
month of embryonic life, the secretory 
portion with its glomerulus disappears 
although a certain portion of the tubules 
persist. In the final state of fetal develop- 
ment, portions of the duct remain as the 
vas deferens in the male, and as the 
rudimentary Gartner’s duct in the female. 
At a time when the pronephros has entirely 
disappeared and the mesonephros is degen- 
erating, the third and permanent formation 
of urinary tubules begins to appear. This 
is the metanephros and the embryo has 
now reached a length of 5 mm. The origin 
is from a group of cells situated caudally 
and called the nephrogenic tissue. This 
eventually develops into the secretory por- 
tion of the urinary apparatus. At about 
the fifth week there is seen the first 
evidence of the excretory portion which 
arises in the form of a hollow bud from the 
Wolffian duct. This bud grows cepha- 
ladly, entering the renal blastoderma, 
and from it will be formed eventually 
the calyces, major and minor; collecting 
tubules, renal pelvis and its ureter. As 
the ureteral bud grows cranially it develops 
a cranial and caudal limb, which represents 
the major calices. Two other buds soon 
grow out from the renal pelvis, one dorsally 
and the other ventrally. These 4 limbs or 
buds represent the major calices each of 
which in turn divide into 2 to 4 collecting 
tubules, which represent the minor calices. 
A course of constant branching now occurs 
so that by the fifth month of fetal life, 
tubules of the third and up to the thir- 


* From the Urological Department of Flower Hospital. Submitted for publication March 25, 1930. 
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teenth order have been formed. Cells of 
the nephrogenic tissue surround these 


tubules, which in turn develop a lumen and 


Fic. 1. Complete duplication of right pelvis and ureter. 
Apparent crossing in lower third of ureter. 


a capillary network, the glomerulus. The 
latter grows into the proximal end of the 
tubules. 

The kidney tissue proper arises from 
the nephrogenic tissue which as the renal 
pelvis develops, surrounds it in fan-like 
fashion giving it the lobular arrangement. 
It is of interest to note further the change 
in position of the kidney occurring during 
development. As the ureteral bud grows 
cranially the metanephros moves from the 
pelvis into the abdomen coming in contact 
with the adrenal. At the second month 
the kidney lies at a level corresponding to 
about that of the first to the fourth lumbar 
vertebra. At about the fifth month the 
upper pole is at a level with the eleventh 
rib and the lower pole at the fourth lumbar 
vertebra. As development now progresses, 
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the kidney develops much less than the 
trunk, so that we find the upper border 
remaining at the eleventh rib, while the 


Fic. 2. Three small calcium deposits in left pelvis (extra- 
ureteral). 

lower border moves the second 

lumbar vertebra. 

The most common anamoly encountered 
is that of ureteral reduplication. Many 
explanations have been made as to why in 
one case we have a partial reduplication of 
the ureter and in another a complete 
reduplication. As yet no explanation has 
completely covered the issue and it may 
only be said that such abnormalities of the 
ureter are the result of some failure of the 
renal bud to develop properly, this failure 
being usually in the form of some prema- 
ture or exaggerated bifurcation of the 
hollow bud in its caudad development from 
the Wolffian duct. In reviewing the embry- 
ology of this organ it may be readily seen 
how easily the histological progress may be 
altered. A second ureter may arise due to 
an accessory bud of the Wolffian duct. 
This may grow cranially in steady progress 
as its companion, and in similiar fashion 
enter the nephrogenic tissue and divide, 
forming pelvis and calices quite distinct 
and separate from those of the other 
ureter of the same side. If such be the 
maldevelopment we will find 2 ureters 
(on the same side) with 2 distinct ureteral 
orifices in the bladder on the same side, 
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being separate through their course to the 
kidney and their becoming distinct. Sec- 
ondly it may be assumed that instead of 


Fic. 3. Double right ureter. Same case as Fig. 2, found 
in routine examination. 


an additional budding at the Wolffian 
duct only 1 bud develops. In its develop- 
ment this bud which eventually forms the 
ureter may divide before it enters the 
metanephros. This bifurcation may occur 
at any level between the origin at the 
Wolffian duct and its termination at the 
kidney itself. Clinically such cases are 
spoken of as complete and incomplete 
reduplication. By complete reduplication 
we refer to those cases where there are 2 
ureteral orifices on the corresponding side of 
the bladder, 2 ureters and 2 renal pelves. By 
incomplete reduplication we refer to those 
cases where there is a single ureteral orifice, 
but the ureter divides at some level, forming 
into2 ureters and entering into2 renal pelves. 

The double ureter is often not associated 
with any notable pathology of the kidney 
and often escapes complete attention. One 
case that came to our attention was very 
striking in this respect. This individual 
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complained of severe backache, but of no 
other complaint. In confirming the diagno- 
sis of a sacroiliac subluxation a plain plate 
was taken. This plate revealed a normal 
lumbosacral articulation, with interartic- 
ular space of the right sacroiliac joint 
greater than that of the left, and the pelvis 
as symmetrical. Small calcium deposits 
were seen in the left pelvis. Number one of 
these shadows is near the lower end of the 
left ureter, number two and three appeared 
as if they might be either in the bladder, 
seminal vesicles, prostate or pelvic veins. 
It was decided that further information 
could only be obtained by the use of the 
opaque catheter. Subsequent cystoscopic 
study and pyelography revealed these 
calcium deposits not to be in either of these 
localities, and in completing the routine 
examination a study of the oppositie side 
was made. Two ureteral orifices were found 
on the right side and upon catheterization, 
the 2 opaque catheters were visible on the 
right side extending up to the right kidney 
with 2 distinct pelves. The upper pelvis 
was small and the lower pelvis normal in 
size. Catheter specimens were normal, and 
all culture specimens were sterile after two 
days’ inoculation. Intravenous injection 
of indigo carmine showed a normal func- 
tion both of the right and left kidney. 
The dye appeared from the right catheters 
in eight minutes and from the left in five 
minutes with maximum concentration in 
dye from both sides in nine minutes. 
This man’s pain and discomfort were 
quickly relieved by application of a sacro- 
iliac belt. He has been under observation 
for the past year with reference to the 
bilateral ureters on the right side which at 
no time gives him any discomfort. Sterile 
specimens collected from this side at all 
times have failed to show any bacterial 
invasion or interference with the function 
of this kidney. This man reports periodi- 
cally for examination, for it cannot be 
overlooked that the interference of urine 
with its free passage from the renal tubules 
predisposes to renal infection. With the 
presence of bilateral ureters and particu- 
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larly where one ureter may cross the other, 
it may be readily seen how obstruction to 
the free passage of urine may occur. 


Fic. 4. Small contracted pelvis with distinct major and 
minor calices. Urine specimens clear and good 
quantity. Dye (indigo carmine) appearance in five 
minutes with maximum concentration in six minutes. 


That there may be failure of renal bud 
development to occur on both sides is 
evidenced by reports of cases with bilateral 
double ureters. We have had no such cases 
on our urological service but Figure 8 
demonstrates this condition which is a case 
taken from the private practice of Dr. 
Louis Rene Kaufman. 

Supernumerary ureters are of great 
importance, not only by their presence or 
absence but because of the relation they 
bear in diagnosis of vague and often con- 
fusing urological findings. Ignorance of 
their presence may prove to be very mis- 
leading. It may readily be seen that the 
kidney with a double ureter may be parti- 
ally bifurcated, and on catheterization 
(ureteral) the urine appears normal, 
whereas in subsequent examination per- 
haps by another observer, the urine from 
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the same kidney appears purulent. Such 
was the experience encountered last winter 
by our service in the following case. 


SMALLEY 2.16.29 
RIGHT REDUPLic 


Fic. 5. Same case as in Fig. 4, illustrating markedly 
dilated lower pelvis. Thickish greyish pus obtained 
only on aspiration. No appearance of dye within 
twenty minutes. 


Patient was admitted to the hospital com- 
plaining of pain in the right lower quadrant. 
Pain had been present for eight days. No 
previous attacks. No dysuria, hematuria or 
pyuria. Physical examination was negative 
with the exception of a positive Murphy sign 
on the right side. In view of the history of pain 
in the right hypochondrium and right lumbar 
region of eight days’ duration, with presence of 
slight dysuria, it was suggestive of (1) calculus 
or (2) hydronephrosis. Cystoscopy was ad- 
vised and study to be made with constant 
observation for possible acute appendicitis or 
other acute intraperitoneal lesion. Cystoscopic 
examination revealed the bladder to be normal 
in appearance with the exception of a slight 
ulcerative area seen above the right ureteral 
orifice. The left ureteral orifice was easily 
visualized and normal in appearance. Number 
five catheters were passed without difficulty 
both on the right and left side. Urine specimens 
appeared clear and in good quantity. Indigo 
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carmine injected intravenously appeared in 
four minutes on the left side and five minutes 
on the right side with maximum concentration 


INCHES 


Fic. 6. Double renal pelvis. Same case as Fig. 4. 


and equal on both sides in six minutes. Pyelo- 
grams taken appear as shown in illustrations. 
The pyelogram of the right kidney showed a 
small contracted pelvis. No definite irregulari- 
ties or other pathology observed. The left 
kidney appeared normal in size, shape and 
position. Subsequent cystoscopy performed 
one week later shows the mucosa normal, 
except the trigone. No stone, tumor or divertic- 
ulum observed. Capacity normal. Marked 
redness limited to the right half of the trigone. 
Moderate edema of the right aperture which 
is dilated and elongated. One centimeter 
behind the right aperture is an irregular area 
of superficial ulceration about 5 mm. in diame- 
ter. A droplet of thickish greyish pus is expelled 
with a cloudy eflux from the right aperture. 
The left aperture is with normal peripheral 
mucosa and clear eflux. Number five catheters 
are passed without difficulty. Drainage from 
the right side promoted by aspiration is 
cloudy and purulent and with appreciation of 
about 25 c.c. The left side is clear. Indigo 
carmine injected intravenously appears on the 
left side in five minutes and with maximum 
concentration in six minutes. No dye appears 
on the right side in twenty minutes. Pyelogram 
of right kidney showed a dilated pelvis and 
calices. The end of the catheter was coiled in 
on itself in the upper part of the pelvis. The 
right ureter is rigid in appearance, extending 
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upward in almost a straight line, suggesting 
the so-called rigid pathological ureter. In 
carefully considering the findings as presented 


Fic. 7. Kidney opened. 


one might interpret them as 2 distinct cases. 
The findings as enumerated are by two differ- 
ent men at separate sittings. Thus it may 
readily be seen that the presence of bilateral 
ureters if unrecognized may lead to much 
confusion in diagnosis. This particularly so 
when on one catheterization the urine of one 
kidney appears clear, and upon subsequent 
examination, the urine from the same kidney 
appears purulent. Keyes states and rightly so, 
that such condition has led to a false diagnosis 
of the spontaneous cure of renal tuberculosis. 
Such a mistake can easily be made by even the 
most capable of men. 

Nephrectomy was performed on this patient; 
the specimen being described as consisting of 
a kidney and 2 ureters, measuring 12 cm. in 
length, 5 cm. in width in the upper pole and 4 
cm. in width in the lower pole. Externally the 
organ was divided into 2 portions, the upper 
pole, covering two-thirds of its surface, re- 
sembled normal kidney, in its contour, color 
and consistency. A thin ureter normal in 
consistency appears at about the center of this 
division of the organ. The lower pole has a 
whiter hue, covers the lower third, and is soft 
in some areas and firm in others. From the 
upper portion of this region a thick wide ureter 
appears. Its external surface shows a definite 
congestion. On section the upper pole is seen 
to consist of normal kidney parenchyma, the 
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pelvis being clear and smooth. The lower pole 
has an entirely abnormal appearance. There 
is a small rim of rather pale kidney paren- 
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Fic. 8. Bilateral ureters showing function of various 
portions of kidneys as obtained from catheterized 
urine specimens. 


chyma. The remaining area is occupied by a 
thickened and dilated pelvis which shows the 
same inflammatory congestion as the ureter 
with which it merges. The pelvis and ureters 
are independent. The microscopic pathology 
was described as that of a chronic suppurative 
and productive pyelitis of accessory pelvis. 


That there may be failure of renal bud 
development to occur on both sides is 
evidenced by the report of the following 
case. 


This patient, female, aged forty-five, com- 
plained of severe labor-like pains in back and 
abdomen followed by chills and fever. There 
was marked frequency and polyuria. First 
attack lasted two weeks. One month later 
she had similar attack which lasted ten days 
and was accompanied by chills and fever. 
Attacks have occurred at varying intervals of 
one week to three months with temperature as 
high as 105°r. The past six months she has 
complained of severe soreness and dull pain 
in the right loin which has gradually. moved 
to the left. Past history was essentially negative 
with exception that as an infant was thought 
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to have had malaria and possible infection of 
the kidney. This bit of information was rather 
vague and unreliable. Cystoscopic examination 


Fic. 9. Right incomplete reduplication with 4 renal 
stones. Large stone in lower calyx and 3 smaller 
stones in pus pockets of lower pole. Left complete 
reduplication. 


revealed bladder with capacity of about 340 c.c. 
There was a slight loss of luster in the vessels 
over the dome, with normal side walls. Trigone 
superficially reddened with injected vessels. 
An area about I cm. in size anterior and to the 
right of the right ureteral aperture showed 
edema. Mucous membrane in folds suggesting 
a disappearing bulbous edema. The right half 
of the trigone shows 2 ureteral apertures which 
are equal and prominent lying on a pale ureteral 
ridge with normal spurts. Left half of the 
trigone shows a similar ureteral ridge ending 
in a smooth, tense swelling which gradually 
becomes more swollen and more tense, showing 
sudden discharge of clear urine through a small 
pinpoint aperture. The swelling disappears 
immediately following the discharge of the 
urine. Above and to the left of this is a ureteral 
aperture of about the size of the right aperture 
which becomes obscured and again evident 
with the filling and emptying of the ureterocele. 
The ureterocele measured about 1 cm. in 
breadth. X-ray catheters were passed readily 
up all the ureteral orifices on the right and left 
side. Films were made of the kidney tract after 
the injection of sodium iodide into the pelvis 


= 


128 American Journal of Surgery 


and calices of both kidneys. The kidneys were 
otherwise normal in size, shape and position. 
There was no evidence of any destructive 
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Fic. 10. Double pelvis. Pyonephrosis open. Stones in 
situ. 


process involving any of the calices. The upper 
pelvis and calices in both kidneys were smaller 
than the lower ones, but there was no evidence 
of any organic pathology. The right kidney was 
lower than the left kidney, the lower pelvis 
being opposite the transverse process of the 


Fic. 11. Renal stones. Same case as Fig. 9. Large 
branching stone in lower calyx. Three smaller stones 
in pus pockets in lower pole. Diagnosed extrarenal. 


(Courtesy Dr. L. R. Kaufman.) 


third lumbar vertebra, while the lower pelvis 
of the left kidney was opposite the interverte- 
bral discs between the first and second lumbar 
vertebrae. The course of the ureters was 
normal. There was no evidence of any calculi. 
Figure 8 is a reproduction of findings as 
described before. In this diagram an attempt has 
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been made to show the function of the various 
portions of the kidneys as obtained from 
catheterized urine specimens. 


Fig. 12. Same case as Fig. 9. Double renal pelvis. 


(Courtesy Dr. L. R. Kaufman.) 


The following case is reported because of 
its unusual interest in its relation to the 
presence of double ureters. This case taken 
from the private practise of Dr. Louis 
Rene Kaufman is of singular interest in 
that in addition to the presence of an 
incomplete reduplication of the ureter on 
one side, there was also present extensive 
productive inflammatory changes. 


This patient was a widow, aged forty-five, 
complaining of general nervous symptoms as 
fatigue, exhaustion and nervousness. Her 
abdominal pain was vague both in character 
and in location but presumably in the right 
lower quadrant. Urination had been accom- 
panied by feeling of obstruction, with very 
little increase of frequency, amounting to 
four or five times by day and none by night. 
Abdominal examination revealed a firm median 
scar, good musculature, no marked tenderness. 
The lower pole of the left kidney could be 
palpated on deep breathing. The right kidney 
could be felt to be about three times the 
normal size, extending from a point 3 fingers’ 
breadth below the costal margin with the 
lower pole well below the iliac crest. The 
kidney could be replaced within the renal 
fossa but would not remain in place. The 
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contour was smooth and except for gross 
enlargement was about normal. Cystoscopic 
study revealed bladder capacity to be about 
300 c.c. The bladder as a whole presents a 
slight loss of luster with here and there enlarged 
and increased blood vessels. There was definite 
granular redness of the trigone but without 
marked organic pathology. The right ureteral 
aperture was somewhat prominent, reddened 
and contracted; the left ureteral aperture was 
approximately normal, although somewhat 
contracted and small. Just to the left of the 
left aperture directly in the mucous membrane 
without the usual implantation of the ureter 
was seen a slit-like opening somewhat smaller 
than the left aperture but with a vigorous 
spurt. At the first cystoscopic examination an 
x-ray catheter was passed on the right and 
left side readily and penetrated the apertures 
to the renal pelvis. Phenolsulphonephthalein 
test and specimens collected plus the evidence 
of the pyelogram demonstrated that at this 
examination that the collection was only 
from the right kidney and from the upper 
renal pelvis of the left kidney. At a subsequent 
examination the right kidney was disregarded 
and specimens were collected from the 2 pelves 
of the left kidney. At this examination a 
number five catheter was readily passed in the 
main ureteral aperture and a number four in 
the farthest left of the 2 left apertures. 

Mayo incision made by Dr. Louis Rene 
Kaufman, delivered this kidney with difficulty 
but demonstrated readily the double renal 
pelvis with single ureteral implantation. A 
calculus was found in the lower pelvis with 
multiple calculi in the lower pole which 
contained cystic lobule. The kidney was lobu- 
lated, the upper pole being smooth and of 
normal consistency; the lobules increasing 
from above downward and obviously being 
filled with fluid at the lower pole. Nephrectomy 
was performed and patient made a stormy 
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but successful recovery. Figure 12 demon- 
strates findings as outlined. 


The object of this paper is not to reiter- 
ate but to report what we believe to be 
interesting cases. We believe that in report- 
ing them, it will stimulate the interest of 
the cystoscopist to look for abnormalities. 
Such cases may be readily missed if careful 
study is not given them and if indigo 
carmine and pyelography are not used. 


CONCLUSIONS 


1. With the advent of modern diagnostic 
measures more renal and ureteral anoma- 
lies are reported than previously. Such 
anomalies represent embryological errors. 

2. These anomalies are more prone to 
develop surgical complications as a result of 
obstruction to normal outflow of the urine. 

3. All cases of double ureter do not neces- 
sarily imply kidney infection reported. 
Only in cases of obstruction and subsequent 
infection is there delay in kidney function. 

4. A double pelvis does not always ac- 
company complete double ureter. Ureters 
of double pelvis may fuse just prior to 
entering the bladder, resulting in presence 
of one ureteral orifice on side of bladder 
involved. Case reported. 

5. Pyelogram showing an abnormally 
placed single pelvis in relation to remainder 
of kidney outline should always lead one to 
suspect a double kidney. Case reported. 

6. Clear urine obtained on catheter- 
ization subsequent to previous recovery of 
cloudy or pusy urine should not be inter- 
preted as spontaneous recovery from 
kidney infection. Case reported. Such cases 
should be carefully checked with pyelo- 
gram and search for accessory opening. 
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EXTERIORIZATION AND UTILIZATION OF THE SAC AND REDUNDANT 
PERITONEUM IN THE RADICAL TREATMENT OF 


INGUINAL HERNIA* 
A. L. Soregsi, M.D. 
NEW YORK 


HE justification for presenting, what 
we believe to be, a simple and rational 
technic of hernioplasty is the fact 


Fic. 1. Fascia of external oblique incised leaving large 
flap attached to Poupart’s ligament which is well 
exposed. 

that recurrences are still numerous after 

the standard operations. This simplifica- 

tion and rationalization should reduce the 
number of recurrences. 

The aims of the technic to be described 
are the following: bulgings of the peri- 
toneum as factors in recurrence are com- 
pletely eliminated; the sac is preserved 
as an element adding strength to the 
repaired area; no damage whatsoever is 
done to the cord; all. kinds of inguinal 
hernias are operated on with the utmost 
facility, practically without any trauma 
or hemorrhage, in an amazingly short 
time, the separation of the cord from the 
sac being omitted. 

The steps of the procedure are the 
following: 


It follows the usual 


1. Skin Incision. 
line. 
2. Exposure and Incision of Aponeurosis 


Fic. 2. Separation of fibers of external oblique and 
transversalis muscles, exposing peritoneum. Black 
line shows where peritoneum should be incised. 


of External Oblique Muscle. A flap, as 
broad as possible, is left on the side of 
Poupart ligament. The fascia is freed 
down to Poupart ligament, exposing it 
clearly (Fig. 1). 

3. Splitting of Fibers of External Oblique 
and Transversalis Muscle and Exposure of 
Peritoneum. The muscular fibers are sep- 
arated, not cut or torn, at a point slightly 
above the internal ring (Fig. 2) exposing 
the peritoneum. 

4. Incision of Peritoneum. The peri- 
toneum is incised parallel to the muscular 
fibers, the upper and lower edges being 
seized by 4 clamps (Fig. 3). 

5. Exposure of Internal Ring, Obliteration 


* Submitted for publication March 26, 1930. 
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of Any Bulging of the Peritoneum; Exterior- 
ization of Sac and Redundant Peritoneum. 
This is the most important step. By 


Fic. 3. Peritoneum incised and held by four artery 
forceps. 


pulling on forceps (1 and 2) (Fig. 4) the 
internal ring is exposed and exteriorized. 
With thumb forceps the peritoneum below 
the internal ring is still further exteriorized 
until a finger introduced in the peritoneal 
cavity feels that the peritoneum from the 
pubis to the opening is well stretched. 
In other words, no bulging peritoneum is 
left between the points originally corre- 
sponding to the internal and external 
rings. The peritoneum is then closed by 
suturing the upper edge (B) (Fig. 4c) to the 
peritoneum below the internal ring, thus 
exteriorizing the internal ring itself with 
the sac and all the redundant peritoneum. 
By this suture the internal ring and all the 
redundant peritoneum are excluded from 
the peritoneal cavity. (See Figs. 8-11.) 

6. Fixation of the Sac. Repairing of 
Split in Muscles and Suturing of Fascia. 
The sac and redundant peritoneum are 
secured with a stitch under the trans- 
versalis. Two stitches with plain catgut 
close the gap in the muscles (Figs. 5 and 6). 
Mattress stitches with chromic catgut 
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unite the inner edge of the fascia to 
Poupart’s ligament, leaving at the lower 
angle a small opening for the passage of 


Fic. 4. Internal ring exposed with any redundant peri- 
toneum. How internal ring, sac and redundant peri- 
toneum become exteriorized when peritoneum is 
sutured. a and B show that by pulling on forceps 1 
and 2, internal ring is exposed. Redundant peri- 
toneum is further exposed by means of thumb 
forceps not shown in illustrations, in order not to 
complicate them. c shows lines of suture, that is 
upper edge a is sewed, as shown in D to line a’ indi- 
cating peritoneum below internal ring, thus excluding 
from peritoneal cavity internal ring, sac and redun- 
dant peritoneum. 


the cord. The flap of fascia attached to 
Poupart’s ligament is then overlapped 
(Fig. 7). The skin is closed thus completing 
the operation. 


IN TECHNIC ACCORDING TO 


CASES 


VARIATIONS 


As any other surgical procedure, hernio- 
plasty has to meet individual cases and 
indications. Thus, while preserving the 
main and new principle of exteriorization 
and utilization of the sac in all cases, the 
following variations are suggested. 

The procedures devised for reinforcing 
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the inguinal region are so numerous and 
well known that we shall not even mention 
them. Many are useful and should be 


Fic. 5. Gap in muscles closed with two stitches; 
mattress sutures should approximate inner por- 
tion of fascia and conjoined tendon to Poupart’s 
ligament. 


utilized in patients with large hernias and 
weak abdominal walls. 

In sliding hernias, the colon is separated 
from the peritoneum; this separation is 
rendered easy when the peritoneum is 
opened as described previously. 

Omentum adherent to the sac is freed 
when possible. When adhesions cannot be 
freed, the omentum is severed, ligated and 
dropped into the abdominal cavity. The 
portion of omentum adherent to the sac 
and within the sac is not removed, unless 
it is large. It will form an extra padding to 
a weak abdominal wall. Strangulated 
hernias, hernias associated with ectopic 
testicles, or hydrocele of the cord, are dealt 
with according to good surgical judgment 
and technic. In large hernias with enor- 
mous sac and pendulous testicle, portion of 
the sac may be removed and the remaining 
portion partially or completely everted, 
and sutured under the transversalis muscle, 
thus acting as a suspensory ligament for 
the testicle and reinforcing the abdominal 
wall (Fig. 11). 

In ordinary cases we suture the exterior- 
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ized peritoneum under the transversalis 
without everting the sac (Fig. 10). 


POINTS TO BE EMPHASIZED 


In all cases we use spinal anesthesia; 
general anesthesia is contraindicated by 
the fact that some patients may cough 
after the operation, thus weakening the 
sutured tissues; local anesthesia is less 
indicated than spinal, because the infil- 
tration of the tissues by the anesthetizing 
fluid traumatizes and weakens the tissues, 
and predisposes to later hemorrhages and 
recurrences. 

The catgut used in all sutures should be 
moistened before using: dry catgut Is too 
rigid, and the knots, when the catgut is 
dry, might open. It is advisable to tie a 
triple knot always, because catgut is 
very slippery and many recurrences could 
be traced to stitches that opened. 


RATIONALE OF THE PROCEDURE 


We believe the procedure described here 
to be simpler and more rational than the 
standard operations. In fact it is generally 
agreed that recurrences occur mostly 
because of failure to remove all of the sac. 
This might happen because the sac was 
not ligated high enough, an _ hour-glass 
constriction of the sac was mistaken for the 
real neck, or because double, saddle-bag 
or pantaloon sacs were overlooked. All 
these mishaps leave behind a bulging of 
the peritoneum which favors recurrence 
of the hernia. If the technic described is 
followed, leaving behind any bulging of 
the peritoneum becomes an actual impos- 
sibility. Whether the hernia is a direct 
one, with an oblique sac, or an oblique one, 
with a direct sac; whether the sac has an 
hour-glass constriction or not; whether 
there is any extra bulging of the peri- 
toneum or not; it is absolutely immaterial. 
All the bulging peritoneum is exteriorized, 
leaving the peritoneum within the peri- 
toneal cavity smooth and almost as tense 
as a drum. The main factor favoring hernia, 
that is, bulging of the peritoneum, Is 
absolutely completely eliminated. The per!- 
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toneal opening is not simply ligated; it is 
closed with a surgical suture which pre- 
vents any puckering at the point of closure. 


Fic. 6. Mattress sutures tied with flap of fascia ready to 
be overlapped. 


It may be said that recurrence of an oblique 
inguinal hernia is a physical impossibility, 
if the sac is exteriorized and any bulging 
in the peritoneum is abolished, as described 
here. Figures 8-11 show clearly how impos- 


sible it is to leave behind any bulging of 


the peritoneum, when the sac is exterior- 
ized, according to our technic. 

The rationale of operating hernias 
through an opening in the abdomen was 
recognized and advocated many years 
ago by Annandale,' Tate,? and more 
recently by Jaboulay,* Leriche,* LaRoque’® 
and the writer,® and we shall not insist on 
the advantages of this technic in all cases 
of hernias, under all circumstances. 


DISPOSITION OF THE SAC AND THE CORD 


_ The separation of the sac from the cord 
is a step which only complicates the 
operation of hernioplasty. At times it is 
very difficult: it may cause the formation 
of an hematoma; it may be followed by 
atrophy of the testicle, etc. If the sac and 
cord are not separated, the sac becomes 
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an element of strength in the repair of the 
hernia. In fact the thickened peritoneum 
constituting the sac will form an extra 


Fic. 7. Dotted line indicates mattress sutures shown in 
illustrations 5 and 6, covered by overlapped fascia. 
Note how narrow but secure, a passageway is left 
for cord at lower angle. 


padding of healthy tissue, where healthy 
tissues are rather scarce. The sac however, 
when large, may be partially severed and 
everted and sutured under the transver- 


EXTERNAL RING 


INTERNAL RING 


Fic. 8. (Figs. 8, 9, 10, 11 are cross sections of abdom- 
inal wall along the inguinal canal. Note that point a 
of Fig. 4 corresponds to point B of Figs. 8, 9, 10 and 
11.) Relations of different structures composing 
inguinal regions. 


salis; thus it will not only serve as a rein- 
forcing pad, but will also hold up the cord 
and the testicle. The rationale of not trans- 
planting the cord, in fact of not distributing 
it at all, might seem dubious to surgeons 
accustomed to all kinds of artifices intended 
to create a new and more devious passage- 
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way for the cord. It seems to us that if we 
observe natural conditions as they actually 
are, without preconceived ideas, we should 
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hernia formation, we may state that it is 
agreed that direct hernia is due to general 
weakness of the abdominal wall and not 


INCISION 
INTO 
PERITONEUM 


Fig. 9. Peritoneum incised, as in frontal view in Fig. 3. Follow points a, B, c of Figs. 10 and 11 to understand 
clearly how exteriorization of ring, sac and redundant peritoneum is obtained. 


matic CORD 


Fic. 10. By suturing peritoneum at point B to peri toneum at point C, peritoneum at point A with external ring, 
sac and any redundant peritoneum are excluded from peritoneal cavity leaving smooth surface. Peritoneum at 
A may be secured with stitch under muscles with or without inversion of sac. 
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Fic. 11. Sac can be totally inverted and secured under muscles. Obviously inversion may be complete or partial. 
In illustration, cord remains in same position as in preceding illustrations: actually it follows sac to which it 
is adherent. Dislodging of cord omitted in order not to complicate illustration. 


come to the following conclusions: Direct 
hernias are very rare when compared with 
oblique hernias. In practically every adult 
the external ring is very large; per se it 
would allow the passage of hernias even of 
enormous size. That direct hernia occurs 
very seldom, notwithstanding the large 
size of the external ring, should make 
clear to everyone that the external ring 
per se is not a factor in the production of 
hernia, either direct or indirect. Without 
entering deeply into the mechanism of 


to the size of the external ring. Conse- 
quently, if the cord after hernioplasty 
comes out at the same spot where It comes 
out naturally, recurrence should not be, 
at least, more frequent than when the cord 
has been transplanted. This is more true 
when we consider that we repair the tissues 
above the cord and that the peritoneum 
below the cord is tense. We must not 
forget two facts: no matter what we do 
with the cord its point of exit constitutes 
a weak point: no matter what we do with 
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the cord, even if we remove it, direct 
hernia would recur if the abdominal wall 
is too weak to stand the strain to which 
it will be subjected. By the technic recom- 
mended here, we have eliminated com- 
pletely a factor which plays an important 
part in the production of hernia, that is 
all kinds of bulging of the peritoneum. 
No technic will ever eliminate an inherent 
weakness of the abdominal wall. It should 
be our aim to make it as strong as possible 
by surgical means. We believe that by 
leaving the cord in its natural position, 
undisturbed, we have preserved blood, 
lymphatic and nerve supply, which are 
destroyed when the cord is separated from 
the sac. This preservation is very impor- 
tant, because a region which is already 
weak should not be weakened by disturbing 
the elements which give it strength, that 
is, blood, lymphatic and nerve supply. 
By leaving the sac, we have added an extra 
layer of tissue, which undoubtedly does add 
strength to the region. 


CONCLUSIONS 


A technic has been described which 
exteriorizes the sac and any bulging peri- 
toneum: utilizes the sac as a reinforcing 
tissue to a weak region. By this technic, 
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atrophy of the testicle, hematomata, injury 
to the intestine, bladder, vas deferens and 
spermatic artery are completely prevented. 
Recurrences of indirect hernia become a 
physical impossibility. Recurrence of direct 
hernia is rendered more improbable, be- 
cause the blood, !ymphatic and nerve sup- 
ply of the region have not been damaged 
and the region is reinforced by the presence 
of the exteriorized sac. Trauma and shock, 
or any other postoperative complications, 
are reduced to a minimum, little damage 
being done to the tissues and a very short 
time being required for the operation. In 
children and in young adults, the operation 
has been performed often in less than ten 
minutes and without even ligating a single 
blood vessel, when the diathermic scalpel 
was used. Numerous clinical results, includ- 
ing 2 cases of sliding hernia, 1 strangulated 
hernia and 1 with ectopic testicle, up to the 
present time, are very satisfactory. 
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CARCINOMATOUS DEGENERATIONS OF A 
CERVICAL POLYP 


WITHOUT UTERINE INVOLVEMENT* 
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NEW YORK 


ceedingly common after forty, they 

rarely become the seat of car- 
cinoma. According to Graves,' “these 
small tumors have little tendency to 
become malignant.” 

The case I am reporting is of interest 
first because it disclosed unquestioned 
squamous cell carcinoma in a cervical 
polyp, and secondly because thorough 
examination of the generative organs 
subsequently removed failed to reveal any 
evidence of malignancy elsewhere. 

Findley? states that, while benign polyps 
may become malignant, he is of the opinion 
that “many errors in diagnosis made by 
the pathologist are due to multiplication 
and stratification of the epithelium.” 

Walker* notes that cervical polyps show 
a marked tendency to abnormal cell 
formations: A strong tendency to a down- 
ward growth of such cell formations, he 
believes, “‘must be considered more than 
an inflammatory reaction hyperplasia and 
as bordering very close to a malignant proc- 
ess. From this,” continues Walker, “i 


ceedingly cervical polyps are ex- 


It 
requires no great amount of further 
cellular irritation to cause definite neo- 
plastic development.” 

Stone‘ in 1916 reported 3 cases of polyp 
of the uterine cervix showing papillary and 
epidermoid proliferation of varying de- 
grees. In one case there were marked papil- 
lary overgrowth and mucoid degeneration 
of cells in some areas. In another, normal 
cylindrical epithelium in one area changed 
abruptly to a slightly thickened stratified 
layer with considerable papillary down- 
growth. The glands in this area were nor- 
mal. In another area, there were numerous 
papillary outgrowths below which were 
numerous irregular metaplastic glands 
mingling apparently with similar meta- 


plastic overgrowths from an underlying 
hypertrophic gland. The process appeared 
to be an atypical metaplastic change that 
could be called “precancerous.” In the third 
case, there were numerous areas in which 
there were so much metaplasia and over- 
growth that it was difficult to say whether 
or not carcinoma had become established. 

Geist® in 1922 stated that the cells of 
polypi of the uterine cervix, as well as 
those of the body of the uterus, may pre- 
sent various atypical variations without 
true malignancy. These metaplastic areas 
may be on the surface or in the glands of 
the polyp. While not themselves malignant, 
they may be the starting point for the 
development of a true malignancy. But 
Geist expressed the opinion that true 
malignancy does not exist unless there is 
infiltration of the base of the tumor and 
extension into the adjacent tissue. 

According to Geist, cervical polyps may 
be classified according to their histological 
structure as adenomatous, fibromatous, 
fibromyomatous and angiomatous tumors. 
The adenomatous type is rather common in 
the cervix. Malignant changes, both carci- 
nomatous and sarcomatous, are rare condi- 
tions; but they do occur. Geist states that 
“‘sarcomatous change is much less frequent 
than the occasional carcinoma and may 
arise from any of the connective tissue 
structures in the growth. These changes 
are more frequent in the fibromatous or 
fibromyomatous polyps.” 

Chisholm® in 1923 reported a case of 
fibroid polyp of the uterine cervix in which 
irregular bleeding had persisted for two 
years or more. The tumor was removed 
with a wide base. It appeared to be fibroid, 
was not of recent origin, and had no true 
induration around it. But the pathol- 
ogist reported “‘flatcelled cancer.’ Chis- 
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holm expressed the opinion that such a 
growth “‘is more malignant histologically 
than clinically.” 


as 


Fic. 1. Typical carcinoma. 


Geller’ in 1923 reported 3 cases of polypi 
of the cervix uteri in which, in some areas, 
there were several layers of squamous 
epithelium underneath the layer of normal 
cervical epithelium covering the polyp 
which showed irregular carcinoma-like 
proliferations into the deeper layers of the 
tumor. All of these polyps showed con- 
siderable areas of typical adenomatous 
formation. Geller did not regard such 
epithelial proliferations in cervical polyps 
as indications of true malignant changes, 
although he conceded that they may later 
undergo malignant degeneration. 

Meyer,’ in commenting on Geller’s 
article, noted that such epithelial prolifer- 
ations in cervical polypi are not rare, but 
that true carcinomatous polypi are rare. 
The epithelial proliferation does not begin 
at the base of the polyp, as a rule, but at 
other points, and not infrequently at the 
top. Meyer does not regard such epithelial 
proliferations as of malignant character. 

Iseki® in 1924 reported 17 cases of 
polypoid growths of the uterus, some of 
which were benign polypi that had under- 
gone some degree of degeneration and a 
few of which were evidently carcinomatous 
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from the beginning. In only 2 of these 
cases did the growth involve the cervix. 
In 1 of the cases with cervical polyp, the 


Fic. 2. Same as Fig. 1 from different section. 


growth was an adenofibroma, some por- 
tions of which showed abnormal! epithelial 
proliferation of a carcinomatous type. The 
malignant degeneration had begun at the 
surface of the growth, as the deeper por- 
tions were free from any carcinomatous 
changes. In the second case, a polyp was 
removed from the cervical canal by 
the curette. As the histological specimen 
showed adenocarcinoma, the entire uterus 
was removed; but only a small remnant of 
carcinomatous tissue was found in the 
cervix. The patient remained in good 
health for seven years after operation. 
Iseki interpreted this case also as a polyp 
that had undergone malignant degenera- 
tion with very slight invasion of the 
normal cervical tissues. 

Princetau’ in 1925 reported 2 cases of 
polypi of the cervix uteri. In each, the 
polyp was excised. In 1 case, histological 
examination showed a _ prickle-cell car- 
cinoma. The uterus was removed, and the 
cervix was found to be normal; but there 
was a second polyp in the body of the 
uterus. In the other case, the polyp was 
not examined histologically but appeared 
to be typically fibroid. Yet the patient 
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developed inoperable cancer of the cervix 
within a month after removal of the 


polyp. 


Probable attachment of polyp showing no 
carcinoma. 


Fic. 3. 


Bishop! in 1926 reported a case in which 
an amputation of the cervix was done 
because of prolapse and a small polyp that 
seemed innocent was found in the cervix. 
Microscopic section of this polyp showed 
a malignant growth “that took practically 
the entire section.” The epithelial cells 
were irregular with numerous mitotic 
figures. Reviewing the literature, Bishop 
observed that malignant changes in cer- 
vical polypi are rarely reported. 

In the discussion of Bishop’s case, 
Polak stated that he had seen a number of 
cases of sarcomatous degeneration in fi- 
broid polyps protruding from the cervix 
but originating in the body of the uterus. 

Fluhmann" in 1927 reported an exam- 
ination of 120 specimens from 100 cases 
of mucous polypi of the cervix uteri. 
Twenty-nine per cent of these polypi 
showed unusual types of epithelium simu- 
lating malignancy to a marked degree. Only 
1 polyp was found to show definitely car- 
cinomatous changes “with a very imma- 
ture type of cancer cell which completely 
overran the whole specimen.” 
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In his study of 100 cases of polypi of the 


uterine cervix, Fluhmann found only 1 
with definite carcinomatous degeneration, 
none with sarcomatous degeneration. He 
states that a number of instances of 
sarcomatous polypi of the cervix are 
reported, but believes that in these cases 
“it is likely that we have to deal with a 
polypous form of the disease [i.e. sarcoma] 
rather than with secondary changes in a 
pre-existing polyp.” He refers to the case 
of Kuncz and Sachen; but, in this case, the 
original growths (multiple polypi) were 
found in the body of the uterus, and the 
sarcomatous growth (polypoid) which de- 
veloped about a year and a half after 
removal of the polypi apparently had its 
point of origin in the body of the uterus, 
although it protruded into the cervix. 
Seides'* in 1929 reported a somewhat 
similar condition to localized cancer in a 
cervical polyp; namely, adenocarcinoma of 
the endometrium completely removed by 
curettage. He cited a paper published by 
Ladin" in 1928 in which 5 cases of adeno- 
carcinoma of the endometrium were re- 
ported, in 4 of which the currette succeeded 
in removing the malignant growth com- 
pletely. According to Ladin, a total of 34 
cases of this nature has been recorded. 


CASE REPORT 


M. L., a widow, aged forty-seven, entered 
the Lenox Hill Hospital October 7, 1928, 
complaining of a small bleeding mass at the 
vaginal opening. She had been married twenty 
years previously but widowed for fifteen years. 
She had no children but one miscarriage, at 
four months, fifteen years previously. During 
the past year, she had skipped one or two 
periods on several occasions. 

Her illness began in September with general 
abdominal discomfort. About the middle of 
the month she began to notice a heavy feeling 
in the lower abdomen. Soon afterward, she 
observed a small mass at the vaginal opening, 
which bled when touched. 

The patient was obese; otherwise, general 
examination was negative. On vaginal examina- 
tion, the finger met a hard, granular, circum- 
scribed mass attached to a pedicle arising from 
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the posterior lip of the cervix. It was of a 
grayish color and bled easily on manipulation. 
The clinical diagnosis was cervical polyp. 

On October 9, the polypoid mass was 
removed from the posterior lip of the cervix, 
to which it was attached by a rather broad 
pedicle. It proved to be hard, granular and 
somewhat degenerated. The wound in the 
cervix was cauterized with the actual cautery 
and the vagina packed with a large gauze 
tampon dipped in mercurochrome. 

On cross section, the polyp appeared to be 
made up of irregularly arranged yellow 
bundles separated by dense white streaks. 
Microscopically, it was composed of tumor 
tissue showing the structure of squamous cell 
carcinoma. The cells were arranged in thick 
clumps and ramifying columns, some of which 
showed central cores of fibrous tissue or were 
hollowed out by necrosis. The cells varied 
considerably in size and staining properties. 
Many of them exhibited mitotic figures. The 
stroma was relatively scanty and showed 
round-cell and leucocytic infiltration. 

The pathological diagnosis was squamous 
cell carcinoma of a cervical polyp. 

On October 12, radon seeds were implanted, 
encircling the field of biopsy and covering its 
bed. 

On October 19, panhysterectomy, bilateral 
salpingo-oophorectomy and appendectomy 
were performed. The uterus was found to be 
freely movable and the parametria_ were 
apparently free from malignant involvement. 
In the outer third of the left parametrium, 
however, there was a gland the size of a cherry 
pit; also, a smaller gland near the left common 
iliac artery. 

Radon seeds were implanted in the para- 
metria and the peritoneum was closed over the 
stumps and the parametria with the exception 
of the central opening, through which a drain 
was allowed to protrude into the vagina. The 
abdomen was closed in four layers. 

The patient made an uneventful recovery. 

Notwithstanding the most careful and 
minute examination of the structures removed 
at operation, no evidence of malignant exten- 
sion from the cervical polyp could be found. 
The positive findings were chronic cervicitis 
and endocervicitis, glandular hyperplasia of 
the endometrium, uterine fibrosis, corpus 
luteum cyst of one ovary, adenofibroma of the 
opposite ovary, chronic catarrhal salpingitis, 
chronic appendicitis and acute periappendicitis. 
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DISCUSSION 


Contrary to the general impression, 
degeneration of cervical polyps is more 
likely to be carcinomatous than sarco- 
matous. Although sarcomatous polyps 
are not rarely found to be protruding from 
the vagina, they are usually found to arise 
from the body of the uterus, not the cervix. 

Most of the discussions in the current 
literature are concerned with the peculiar 
cellular formations in cervical polypi that 
may simulate malignancy without the 
clinical concomitants of the disease. In 
the case I am reporting, the microscopic 
picture was too distinctive for us to 
question the diagnosis of carcinoma. Yet 
the disease appeared more malignant 
pathologically than clinically. 

Commenting on the confusion existing 
with regard to the carcinoma-like cellular 
formations existing in cervical polypi 
without actual malignancy, Kerr, Fer- 
guson, Young and Hendry'® make the 
following statement: 


In some cases a mucous polypus may become 
malignant, the connective-tissue stroma be- 
coming sarcomatous or the epithelium becom- 
ing carcinomatous. These changes are probably 
rarely present, though it is notorious how 
frequently the pathologist finds difficulty in 
pronouncing whether the tissue changes in such 
cases are due to chronic inflammation or 
malignancy. 


SUMMARY 


Carcinomatous degeneration of cervical 
polypi is of rare occurrence. A case is 
reported of a widow, aged forty-seven, in 
whom pathological examination of the 
excised polypus showed it to be the seat of 
a typical squamous cell carcinoma. Yet, 
when panhysterectomy and double sal- 
pingo-oophorectomy were performed, the 
most minute examination failed to disclose 
any evidence of malignancy elsewhere in 
the reproductive tract. Apparently, car- 
cinoma of cervical polypi is more malignant 
pathologically than clinically. 


[For References see p. 135.] 
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A ONEMAN PNEUMOTHORAX APPARATUS* 


Mitton S. Lioyp, m.p. 


NEW 


sion to give pneumothorax treat- 

ments at the bedside or at the home 
of the patient are familiar with the incon- 
veniences and the impracticability of the 
present-day apparatus. The instrument to 
be described here can be operated by the 
attending physician without an assistant, 
and without interfering with sterile tech- 
nic. It fits into a box 11 in. by 3 in. by 
214 In., containing a compartment with a 
metal box for the transport of the needles, 
syringes and connecting tubes, sterilized 
and ready for use. The box can be easily 
carried in the ordinary physician’s bag, 
leaving room for towels, gloves and other 
accessories of the operation. 

The apparatus consists of a three-way 
stop-cock connected with rubber tubing 
leading to the chest, the manometer and 
a 15 ¢.c. air pump. Between the pump and 
the stop-cock are inserted a cotton air 
filter and a rubber balloon. The latter 
serves as a reservoir for measured dosages 
of air and as a buffer, in case the pressure 
becomes suddenly too high or the point of 
the needle becomes accidentally misplaced. 
Two three-way stop-cocks may be added 
to the apparatus, one on either side of the 
rubber balloon, to shunt the air around 
it In case It Is necessary to administer 
accurately measured dosages of air at 
high pressures. Their use is explained in 
separate diagrams. 

The manometer is composed of a glass 
tube 26 cm. long, calibrated in centimeters 
and a water reservoir 10 cm. long and 3 
cm. in diameter. 


Qos" who have occa- 


YORK 


USE OF THE APPARATUS 


Refills. Water is placed in the reservoir 
to a depth of 5 cm. and the graduated glass 
tube is inserted into it. The stop-cock 
is placed in such a position that the 
three tubes are in communication with 
one another. The balloon must be empty of 
air. The instrument table is laid out with 
the necessities of the operation. The glass 
connection on the end of the chest tube 
is sterilised with alcohol and placed on a 
corner of the table. The pump is placed 
beside it and covered with a sterile gauze 
compress. The needle is inserted into the 
chest in the usual way and placed in com- 
munication with the rubber connecting 
tube from the sterile metal box. This 
is then joined to the chest tube by means 
of the previously cleaned glass pipe. 
The manometer immediately registers the 
pressure in the chest if the lumen of the 
needle and tubes is free. 

When a good reading is obtained, the 
needle is held with one hand, while with the 
other, 100 c.c. of air are forced into the 
balloon by seven strokes of the pump. 
The manometer falls; the air is gradually 
taken up by the negative pressure of the 
chest and the manometer rises again. 
The process is repeated until a satisfactory 
quantity of air has been given or a satis- 
factory pressure has been attained. The 
operator may at any time discontinue the 
administration of air, make an attempt 
in a new site or clean the needle canal, 
without endangering the perfection o! 
his technic. 

Initial Treatments. As a general rule 
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initial as well as follow-up treatments 
may be given with the technic described 
here. In case adhesions and a poor fluctua- 
tion are anticipated, the stop-cock is 
turned so that the chest is in communica- 
tion with the manometer only. Minor 
variations and positive pressures are then 
accurately recorded. Any desired amount 
of air, up to 180 c.c., may then be placed 
in the rubber balloon and held in reserve. 
As soon as a satisfactory reading Is 
obtained, the stop-cock is returned to the 
original position and air begins to enter 
the chest. This may also be done without 
an assistant by using a sterile compress 
to seize the stop-cock. 

Positive Pressure Pneumothoraces. On 
rare occasions it is found advisable to 
maintain a pneumothorax at a positive 
pressure. The author in his experience, 
has never found it necessary to keep up 
a pressure of more then +10 (true). 
Pressures up to this level may be satis- 
factorily given with this apparatus, in the 
following way. 

The manometer reservoir is filled with 
water to a depth of 10 cm. instead of 5. 
The stop-cock is turned to the position 
in which the manometer and the pump, 
only, are in communication with each 
other. Air is then forced into the balloon, 
until a positive pressure, corresponding 
with the optimum for the patient, is 
registered in the manometer. The chest 
and manometer, only, are then placed in 
communication. The needle is inserted and 
a reading is obtained. The three parts of 
the apparatus are then placed in simul- 
taneous communication and air is pumped 
into the chest until the pressure returns 
to the original level. In this way the dosage 
of air can be accurately measured, since 
all air delivered by the pump, between 
the two corresponding positive pressure 
levels, must have entered the chest. 

If higher pressure than +10 is desired 
the air can be shunted around the balloon 
by the system of stop-cocks shown in the 
diagram. It is then delivered directly 
from the pump to the chest at any degree 
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of positive pressure desired. The author 
has never found it necessary or desirable 
to use this system, although some critics 
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advise its use. In the accompanying dia- 
gram Figure 1 shows the apparatus set 
up and ready for use. Figures 2 and 3 show 
the three-way stop-cock viewed from above 
and from the side. Figure 4 shows the 
system of stop-cocks used for shunting 
the air around the balloon. 


TESTING THE APPARATUS 


The Manometer. ‘To test the manometer, 
place the chest tube and the manometer 
only in communication with each other, 
create a negative pressure in the system 
to a level of about — 14, pinch off the chest 
tube and allow to stand. If the pressure is 
maintained, the manometer does not leak. 

The Pump. When the apparatus is in 
perfect working order, thirteen strokes of 
the pump should create a pressure of +5 
in the closed rubber balloon. Turn the 
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stop-cock so as to place the pump and 
manometer in a closed system, with the 
manometer at zero and water in the 
reservoir to a depth of 5 cm. Force thirteen 
strokes of air into the balloon. If the 
pump is functioning properly, bubbles of 
air will appear from the bottom of the 
calibrated glass tube at the beginning of 
the thirteenth stroke. 


DEFLATIONS 


The apparatus may be used for deflation 
by inserting a Y glass or metal pipe into 
the tube system leading to the chest. 


TUBE clamp (a) was soldered to a 
brass upright piece (B) which was 
cast into a lead block (c) and used 


to hold the clips of skin clamps during the 
closure of wounds. The weight of the block 
of lead holds the clips so firmly that after 
the long wires have been cut off close to the 
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The stem of the y is directed toward the 
chest and the two branches to the manom- 
eter and an aspirating pump or syringe. 
In this way either air or liquid may be 
taken from the chest, while the pressure 
is under observation. It has also the advan- 
tage that there is no danger of infecting 
the apparatus by aspirating pus or infected 
effusions into Its parts. 

While this device was worked out as 
an original idea, the author wishes to 
acknowledge priority, in part of the design, 
to Prof. Jousset of Paris, whose apparatus 
he has recently had the pleasure to inspect. 


ILL. 


clamps at (p) by a wire cutter (E) the 
clamps are easily lifted off the clips by 
the self-closing forceps (F). By using two 


> 


or more forceps an assistant can keep them 


filled and ready for the operator. The sys- 
tem saves time at the end of an operation 
when time always seems most valuable. 


4a 
* 
B 


‘CASE REPORTS: 


COMPLICATIONS FOLLOWING THE USE OF THE 
GOLD SPRING PESSARY* 


Cary. Porrer, M.D., 


F.A.C.S. 


ST. JOSEPH, MISSOURI 


N the past before gynecology offered 
the various perfected operative pro- 
cedures for correcting malpositions of 
the uterus, the various forms of pessaries 
were valuable therapeutic agents for reliev- 
ing symptomatic displacements. This era 
was popularized by the ball and disc 
pessaries and subsequently, by various 
forms of the Smith-Hodge pessary. While 
these were in place, symptoms were often 
relieved, but returned after their removal, 
thus demonstrating that they were pallia- 
tive rather than curative. They were also 
used to accentuate the palliative effects of 
local treatments, such as hot douches and 
tamponade. At a time when gynecological 
surgery had not been perfected, and oper- 
ative procedures were attended by grave 
risk, and in patients who had an antipathy 
for surgical procedures, pessaries enjoyed 
a well-earned popularity. They are still 
worn, with some relief and with much less 
frequency, by a number of patients who 
refuse to submit to surgery. 

Another era of the popularity of the 
pessary began with the introduction of the 
stem, which has been advocated, and does 
relieve many cases of acute antiflexion 
with stenosis of the cervical canal from 
muscle spasm, having symptoms of back- 
ache and severe dysmenorrhea. This form 
is now used by many gynecologists and 
surgeons, and although it is a complete or 
partial failure in a fair percentage of 
patients, it does relieve some permanently 
and many temporarily. It should be left 
in place for from four to six weeks to obtain 
the best results. 


With the advent of popular literature, 
recommending birth control, there have 
arisen many methods for contraception, 
advocated by social organizations, made 
up of faddists and many well meaning 
individuals who, with their various theories 
for limiting the number of children in 
certain families, have not always taken 
into consideration the harmfulness of 
some of the methods proposed to thwart 
nature’s determination to propagate the 
race. 

In response to the public’s interest in 
birth control, one of the most popular of 
the current methods advocated for pre- 
venting conception has been the introduc- 
tion of some form of stem or button disc 
pessary into the cervical and uterine canal. 
The so-called gold spring pessary is the 
latest improvement on these various instru- 
ments. Illegitimate faddists have been its 
strongest advocates, because the procedure 
has become the means of adding very 
substantial remuneration to their otherwise 
doubtful and unscrupulous practices. Not 
only has it become a very popular instru- 
ment in their hands, but there are a large 
number of none too scrupulous members 
of the medical profession who are advocat- 
ing this supposedly harmless but, as will be 
shown later, all too dangerous instrument. 
Its simplicity of introduction and the 
general demand for some form of birth 
preventative, along with its possibilities for 
financial reward, have given it general 
popular favor. Some surgical instrument 
houses have even made it a feature in their 
current advertising sheets, with the result 
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that one is amazed to find that not only are 
a large number of women wearing it, 
but the number is increasing very rapidly. 
Some practitioners are passing the word 
about that they are inserting it, and many 
women are making monthly visits to have 
the instrument removed, cleansed and 
replaced before or after each menstrual 
cycle. 

It is not the purpose of the writer to 
argue for or against the number of children 
that should fall to the lot of any woman to 
deliver and raise; but we should reckon 
ourselves remiss as physicians if we did 
not warn the profession and laity that the 
wearing of this instrument, instead of 
being a harmless and sure preventative of 
conception, may not only cause irreparable 
damage to the female generative organs, 
but a complication of pregnancy, much 
more dangerous, if not as fruitful, as the 
usual productive labor. 

In the past 3 years I have encountered 
3 cases of ruptured ectopic pregnancy, and 
a physician in a nearby city has informed 
me that one had come under his obser- 
vation in patients who were carrying the 
stem and the ectopic fetus at the time 
of examination. The rupture had already 
taken place in 2 of these, and in the case 
herein reported, the stem was removed at 
my first examination, but I did not dis- 
cover at the time that the patient had an 
extrauterine pregnancy. The diagnosis was 
made later after the embryo had aborted 
through the fimbriated end of the tube. 
The case, herein reported, will show that 
this was part of an unusual syndrome 
caused by this so-called harmless device. 

That fecundation will rarely take place in 
the presence of a foreign body in the uterus 
has long been recognized. The introduction 
of something into the cervical or uterine 
canal has always been the most frequent 
method used to interrupt pregnancy. The 
strong, positive chemotaxis between the 
ovum and spermatozoon has been nature’s 
means of propagating the race. The very 
construction of the spring pessary and its 
position in utero make it an ideal scaffold 
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for the transit of the spermatozoon through 
the uterus into the tube. Even the small 
rings on the end tend to hold open the 
atria of the tubes at each uterine cornu. 
By the springing open of the instrument 
the uterine canal is held open.! 

The other types of complication ob- 
served are the many varieties of pelvic 
inflammatory disease: vaginitis, erosions 
of the cervix, endometritis, metritis and 
chronic salpingitis. In the presence of gon- 
orrheal endocervicitis, the pessary is likely 
to cause an ascending infection, resulting in 
an acute salpingitis, pyosalpinx or a general 
metritis. Some women argue that they use 
pessaries only before and after the menses 
and leave them out for about two to two 
and a half weeks of each month. Such a 
course not only does not insure against 
uterine pregnancy, but their presence 
during this period of congestion makes the 
generative organs much more susceptible 
to local and ascending infections. 

A great many women are very care- 
less about their vaginal toilets, and the 

care of these pessaries is no exception to 
the rule. Although some have them re- 
moved, cleansed, and _ re-inserted at 
monthly or bi-monthly intervals, many are 
left in place for several months. One woman 
who was examined had the usual pelvic 
syndrome, the most prominent symptom 
of which was profuse leucorrhea. I re- 
moved a corroded metal pessary, which 
had remained in situ for several months. 
It had been introduced by one of the 
faddists when he was consulted for some 
method to prevent conception. She was 
told that he would introduce a small 
instrument into the uterus for this purpose, 
but was given no instructions for its 
removal or cleansing. He was informed 
that she intended to move in a short time 

! Since this article was written one patient has come 
under my observation who was seven months pregnant 
and another under the care of one of my colleagues who 
removed one of these pessaries at the time of delivery. 
The latter had not had a physician until she went into 
labor. In the first case the pessary was removed at 
seven months and she went to normal term and gave 


birth to a normal child. These are definite clinical 
evidence that the instrument is not a certain preventive. 
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to another city. Whether from ignorance, 
fear of being exposed by some legitimate 
physician if the instrument were soon 
discovered, or lack of knowledge as to 
whom she should be referred, no instruc- 
tions had been given regarding the kind of 
instrument that had been inserted or for 
her after care. At my first examination a 
foul-smelling, eroded stem that had been 
in the uterus for months was removed. 
The patient had an acute pelvic inflam- 
matory disease, accompanied by leucor- 
rhea, lower abdominal pain and tenderness, 
fever and leucocytosis. She was sent to the 
hospital, where ice caps were applied to 
the lower abdomen and frequent hot 
douches given until the acute symptoms 
subsided. Following her discharge from the 
hospital local treatments were given for 
several months. When treatment was dis- 
continued her condition seemed satis- 
factory, but the salpingitis may have 
caused a permanent sterility, which was 
the desired end, even though the means 
employed had caused pathological changes 
in her pelvic organs, which had made her 
a pelvic invalid for several months. It is 
possible that her reproductive organs may 
have been affected to the extent of causing 
future acute exacerbations or a more or 
less chronic symptomatology. Who can 
say when a pelvic inflammatory disease is 
cured? 

The following case illustrates a series of 
complications, resulting from its use, and 
should serve as a sufficient warning: 


Patient, married, aged twenty-seven. 

Complaint: Tachycardia. Nervousness. Mod- 
erate constipation. Menorrhagia. Metrorrhagia. 

Family History: Two children, youngest 
fourteen months, father and mother, sister, 1, 
brother, 1, and husband, forty-three years, 
living and well. No goiter, cancer, tuberculosis, 
Bright’s disease or diabetes in the family. 

Past History: Measles, mumps, whooping 
cough. An attack of influenza in 1919 and 1926. 
No tonsillitis. No operations. Fullness of the 
throat since she was in high school. Was 
treated for goiter by her family physician at 
this time. During her adolescence and before 
marriage, she had several attacks of indigestion, 
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with pain in the right lower quadrant. Was 
told at one time she had had an attack of 
appendicitis. 

Catamenia: Onset at twelve years. Interval 
three weeks and duration six days. Four to five 
napkins daily. No clots. No  leucorrhea. 
Married five and a half years. Two children, 
youngest fourteen months. No miscarriages, 
no lacerations, deliveries without forceps. 

Present Illness: For the past year menstrual 
flow has been very much increased. Duration, 
seven days, 5 to 6 napkins daily. Has been very 
nervous, at times has had tachycardia. Dys- 
menorrhea and tachycardia have been more 
severe for six weeks. Since that time pulse rate 
has been 120-130 a minute, very much more 
nervous, face and chest flush easily, noticeable 
trembling of her hands. There has never been 
any prominence of the eyes. On account of 
fear of an exacerbation of her goiter symptoms, 
for which she had previously been treated, 
and of becoming pregnant, she had visited an 
osteopath, who had introduced a disc spring 
pessary into the uterus to prevent conception. 
She says this instrument is still in place. 

Physical Examination: Flushed face and 
mucous membranes. Pulse rate 120 at rest. 
Head: teeth excellent. Tonsils small. Neck: 
has a definite, moderately enlarged goiter, 
lobulated. Chest: heart sounds normal, but 
rate increased. Lungs, clear. Abdomen: no 
masses, no tenderness. Gynecological: introitus 
marital, no lacerations, some erosions of the 
cervix. A gold disc spring pessary was removed 
at examination. Purulent discharge from the 
cervix. Smear shows streptococci and diplo- 
cocci. Gram positive. Not biscuit shaped. 
Slight enlargement in the right fornix. Thought 
to be an enlarged ovary. No fixation. Knee 
jerks increased. Fine tremor of the fingers. Anal 
sphincter very tight, may account for part of 
her constipation. Basal metabolism, +60. 

Diagnosis: Goiter, adenomatous. Endome- 
tritis, hyperplastic. Hyperthyroidism. Erosions 
of the cervix. Chronic constipation. 

Operation: Subtotal thyroidectomy, through 
collar incision. One piece of packing for drain- 
age. Closure, layer by layer. Muscles were not 
divided. 

Dilatation and Curettage. 

Dilatation of sphincter ani. 

Fathology: Goiter was moderate size. There 
were several diffuse adenomas throughout the 
thyroid gland. Curettings were extremely 
abundant, granular in type, as profuse a type 
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of chronic, hyperplastic endometritis as I have 
ever seen. 


PATHOLOGISTS REPORT 


Gross Examination: The curettings consist 
of small shreds of endometrium and blood clots. 

The thyroid tissue weighs 54.5 gm. and is in 
two sections. Both sections are uniformly and 
diffusely enlarged. The cut surface shows a 
translucent, shiny, brownish, honeycomb ap- 
pearance. Cysts and degenerative changes are 
not found. Circumscribed adenomatous areas 
are found. 

Microscopic Examination: Sections from the 
endometrium show chronic inflammatory 
changes and glandular hyperplasia. 

The sections from the thyroid show diffuse 
adenomatous colloid goiter. The acini vary 
much in size and shape and are filled with 
colloid. Some acini are quite small and others 
are large and cystic. The pathology is that of 
colloid adenomatous goiter. 

Pathological Diagnosis: Endometritis, 
chronic, hyperplastic. Colloid goiter, multiple 
adenomata. 

Course: Wound healed by first intention. 
Packing removed the second day. All sutures 
removed the sixth day. At time of discharge, 
there were a few drops of bloody serum 
squeezed through drainage tract. Four days 
following operation, she had drawing sensations 
in both hands, suggestive of a slight para- 
thyroid tetany. There was also some slight 
drawing of the toes. Marked dyspnea and 
apprehension. The following day she had 
another attack, similar to the first, except 
that it was more marked. She was given 6 doses 
of 15 grs. each of calcium lactate every eight 
hours and the third day an intravenous injec- 
tion of 10 c.c. of 5 per cent calcium chloride 
solution. She had no further trouble during her 
hospital course. Discharged the tenth day. 

Interval Note: Patient came to my office two 
days following her discharge, January 15, 1929. 
The following day she had a rather severe 
attack of tetany, arms, hands and forearms 
undergoing spastic contractions. Was relieved 
by calcium lactate and morphine. Came to 
my office the day following, and received an 
intravenous injection of 10 c.c. 5 per cent 
calcium chloride. No subsequent attacks of 
tetany. Wound had completely healed. Ten 
days following discharge from the hospital, 
she menstruated profusely. Color was slightly 
dark. This was unusual, due to the fact that 
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she had had a curettement at the time of her 
goiter operation. 

Present Illness: On January 30, 1929, exactly 
three weeks after her goiter operation, she had 
severe abdominal cramps, which caused her 
to cry out with pain. The onset was at 3:30 
p.M. I was called over the telephone, and told 
that she was having drawing sensations in the 
legs and arms, with contraction of the fingers 
of both hands and slight drawing of the toes. 
The abdominal cramps were severe. I told the 
family to give her 15 grains calcium lactate, 
which she promptly vomited. This was re- 
peated, and she vomited again. At 7:00 P.M. 
I was called again, and told that the abdominal 
cramps had become more severe, that she had 
been given morphine without relief, that she 
had arisen from bed to go to the bathroom when 
she become deathly pale and fainted. I immedi- 
ately visited her at her home. 

Was first struck by her marked change in 
color since the time of my office examination a 
few days previous. At that time the color of 
her skin and mucous membranes was good, and 
pulse was 88. She had felt very much better 
than at any time previous to or following her 
goiter operation. Skin and mucous membranes 
are now blanched. Sighing type of respiration. 
Pulse rate 130-140 and can hardly be palpated. 
Lies in bed with her thighs flexed, supporting 
the abdomen with both hands and complaining 
of colicky pain in the right lower quadrant. 

Physical Examination: Head: teeth in excel- 
lent condition. Tongue, pharynx and tonsillar 
region pallid. Beads of cold sweat on the upper 
lip. Neck: goiter incision has healed by first 
intention. No palpable glands in the neck. 
Chest: sighing type of respiration. Excursion 
shallow. Lungs, breath sounds normal. Heart 
sounds weak. No murmurs. 

Gynecological Examination: Introitus marital, 
cervix about normal size, slightly soft. Dark, 
bloody discharge, moderate in amount, from 
external os. Fundus well developed, but seems 
about normal size; probably slightly enlarged. 
A soft mass can be felt in the right fornix 
extending from above Poupart’s ligament 
down behind the uterus and bulging into the 
cul-de-sac. This mass is not rigid, but has a 
doughy consistency. On manipulation of this, 
she complains of a great deal of pain. Feels 
like fainting. 

Extremities cold. Reflexes normal. There is no 
evidence of any tetanic contractions of the 
muscles of the feet or hands. 
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Diagnosis: Ruptures ectopic pregnancy. Sent 
to the hospital in an ambulance. 

Operation: Midline, 6 in. subumbilical inci- 
sion. Outer half of the right tube ligated and 
removed. Appendectomy by the usual inversion 
method. A v-shaped portion of the left tube 
was removed at the left horn to produce 
sterility. Blood in the abdomen was sopped up 
by means of sponges, squeezed through a gauze 
protected funnel into a beaker, containing 
citrate of soda. Five hundred c.c. of blood were 
recovered in this manner and autotransfusion 
of citrated blood performed by injecting it 
through a needle into the basilic vein. Closure 
layer by layer, without drainage. One thousand 
c.c. of normal saline containing 100 gm. glucose 
were given in the muscles of the posterior 
axillary fold. Also, active stimulation started. 

Pathology: The outer half of the tube was 
very much dilated and the embryo had 
extruded itself through the end of the right 
tube, a complete tubal abortion. The embryo 
was intact, surrounded by a sac filled with 
amniotic fluid. In size it appeared to be about 
two to two and one-half months. When the 
sac was opened, clear amniotic fluid was dis- 
charged. The appendix was long, congested, 
bound down by fine adhesions. There were 
about 144 pints to 1 quart of free blood and 
blood clots in the cul-de-sac and lower abdom- 
inal cavity. The gall bladder was examined, 
found flaccid, contained no stones. 


PATHOLOGISTS REPORT 


Gross Examination: Specimen, tubal abor- 
tion. The outer portion of the fallopian tube 
is dilated and ruptured and shows a small 
embryo approximately two months old. The 
specimen is well developed, and rests within 
an amniotic sac. The embryo is attached to the 
fallopian tube by an umbilical cord and pla- 
centa. The fallopian tube in this area has a thick 
wall and shows marked hyperplasia of mucous 
folds. The peritoneal surface of the tube is 
somewhat granular and the superficial blood 
vessels are moderately injected. 

The appendix measures 8.5 cm. in length. 
Its wall is thick, firm and fibrous. The super- 
ficial blood vessels are slightly injected. The 
lumen is present. 

Microscopic Examination: Sections from the 
appendix show catarrhal mucous glands with 
small round cell infiltration and lymph tissue 
increase. The submucosa is thickened and 
Shows fibrous tissue increase. The muscle 
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layers are thickened and show fibrous tissue 
increase. The serosa is thickened. The super- 
ficial blood vessels are slightly congested. 
Moderate eosinophile cell infiltration is found. 

Pathological Diagnosis: Tubal abortion. Ap- 
pendicitis, chronic. 

Course: Very stormy for twenty-four hours. 
Pulse rate mounting to 150, very weak at 
times. Clysis repeated. The day following 
operation, she was very much distended, 
complained of gas pains, but there was prac- 
tically no rigidity of the abdominal wall. The 
gas was relieved by repeated enemas and 
pituitrin. The second day, calomel was given, 
followed by two sedlitz powders. 

Feb. 3, 1929, condition very much improved. 

Feb. 4, 1929, very much better. Has had no 
suggestion of tetany since the operation for 
ectopic pregnancy. 

Examination: Sept. 15, 1929, normal con- 
valescence. Pulse rate 76. Has had no more 
attacks resembling tetany. 

Check up Note and Comment: In the review 
of this case, the following points are of interest 
and bring out this sequence of events: 

Patient, who had had a goiter from early 
adolescence, for which she was treated palli- 
atively, married and had two children. During 
these pregnancies she had a more or less severe 
course, was nervous, and showed some flare-up 
of her goiter. Following the birth of the last 
child, she decided to use means to prevent 
further conception, and visited an osteopath, 
who introduced a gold spring pessary to prevent 
conception. During her whole menstrual 
history, from the onset until the present, she 
had had menorrhagia and metrorrhagia with- 
out any apparent change in the cycle or charac- 
ter of the flow. Having been assured that the 
presence of this pessary would prevent concep- 
tion, she became careless. The uterus would not 
become impregnated on account of the presence 
of a foreign body in the uterine canal, but the 
spermatozoon propelled itself past the uterine 
canal, and impregnated the ovum in the tube. 
As soon as she became pregnant, she developed 
an acute hyperthyroidism, with a very rapid 
course, increased pulse rate, tremor, nervous- 
ness, flushing, sweating and increased basal 
metabolism. Whether or not the slight sickness 
at her stomach was due to her goiter is con- 
jectural. The presence of the foreign body in 
the uterus stimulated uterine contractions, 
and also probably increased peristalsis in the 
impregnated tube. The increased peristaltic 
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wave forced the ovum toward the end of the 
tube, and what was probably an extrauterine 
pregnancy became a tubal abortion. At the 
time of the goiter operation, the posterior 
capsule and parathyroids were left undisturbed. 
A generous portion of the posterior surface of 
the gland in the neighborhood of the para- 
thyroids had been left, and there was no dis- 
turbance of the recurrent laryngeal nerve, 
because the patient showed no subsequent 
disturbance of the voice, which was additional 
proof that there had been no interference with 
the anatomy or blood supply of the para- 
thyroids. Regardless of this, however, she 
developed symptoms of postoperative para- 
thyroid tetany, the cause for which was not 
discovered until the ruptured extrauterine 
pregnancy was discovered. This was relieved 
by the administration of calcium salts intra- 
venously and by mouth. It was probably due 
to an endocrine upset, caused by her pregnancy, 
with a disturbance of the internal secretions 
of the ovary, thyroid gland, parathyroid and 
probably other endocrines. 

In no other way can the tetany be explained. 
Pregnancy causes a change in the metabolism 
of the glands of internal secretion, especially 
of the thyroid, mammary glands, ovaries and 
parathyroids. We often see calcium metabolism 
upset during pregnancy, due to the activation 
or insufliciency of the parathyroids. This is 
often exhibited by hypocalcemia, deficient 
calcium in the breast milk, falling out and 
brittleness of the teeth, with chipping off of 
the enamel. It would be interesting to check 
the blood calcium in a series of pregnancies. 

Since the removal of the ectopic there have 
been no symptoms or signs of parathyroid 
disturbance or tetany. The history of long 
existing attacks of indigestion, with pain in 
the right lower quadrant, were probably 
caused by the appendix, the pathological report 
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showing a chronic appendicitis. The clinical 
pathology was sufficient indication for its 
removal, which added very little hazard to the 
operation. On account of her recent operation 
for goiter, the hyperthyroidism during preg- 
nancy, long standing history of nervousness 
and metabolic disturbances, accentuated by a 
fear of pregnancy, and the fact that there is 
an inclination on her part to employ dangerous 
methods for contraception, it was thought best 
to sterilize her by removing a v-shaped portion 
of the unaffected tube.! 


CONCLUSIONS 


Due to modern economic conditions, the 
high cost of living, the love of women for 
luxury instead of families and domestic life, 
crowded living conditions, growing propa- 

ganda for birth control, and increasing 
not only illegitimate practi- 
tioners to use these instruments, but also 
for men in the regular profession to sur- 
render to the demands of married folk to 
use dangerous methods to prevent concep- 
tion, this era of the use of the so-called 
harmless gold pessary has come into vogue. 

That its so-called harmless character has 
been disproved is amply demonstrated by 
the common incidence of extra-uterine 
pregnancy and pelvic inflammatory disease 
accompanying or following, its use. 


1 Since this article was written two of my Colleagues, 
Dr. John I. Byrn and Dr. Frank X. Hartigan, have 
reported at staff meetings 2 cases of general peritonitis, 
confirmed by autopsy, caused by the introduction of 
this instrument by the same osteopath. In both in- 
stances the pessary had been to prevent conception 
and there was no pathological evidence that a pregnancy 
existed at the time of or subsequent to its introduction. 
These reports clearly throw the danger and seriousness 
of the procedure even in the absence of pregnancy. 


PERFORATED TYPHOID ULCER 
CLOSED BY PRIMARY ENTEROSTOMY* 


Lon W. Grove, M.D. 


ATLANTA, GA. 


HE following case of perforated 

typhoid ulcer is of interest; first, 

because while it is now a compara- 
tively rare condition, it must be considered 
in the differential diagnosis of the acute 
abdomen; and second, because this case 
presents very interesting and unusual 
features. 


Mr. P. L. C. white, male, nineteen years of 
age, was admitted to Wesley Memorial Hospi- 
tal, February 16, 1929. His chief complaint 
was abdominal pain and tenderness. The 
previous history was essentially negative until 
two weeks before admission; during this time, 
he had had a daily rise of temperature, and was 
thought to have malaria. He had been treated 
with quinine, but was not confined to bed. 

At midnight (approximately twelve hours 
before admission) he was seized with a sudden 
and violent abdominal pain, which was 
immediately followed by nausea and vomiting. 
He was seen by his family physician and given 
a dose of magnesium sulphate. The pain con- 
tinued, and the following morning he was 
seen by a consultant, who diagnosed his condi- 
tion as acute peritonitis. He was admitted to 
Wesley Memorial Hospital at noon of the same 
day, and was seen by me two hours Iater. 

The physical examination was essentially 
negative, except that he appeared to be acutely 
ill, his temperature was 104, with a pulse of 
110 and the abdomen was board-like and tender 
throughout. The urine examination was essen- 
tially negative. The blood count revealed a 
leucocytosis of 22,000, with 95 per cent poly- 
morphonuclears. A diagnosis of acute peri- 
tonitis was made, and immediate operation 
advised. 

_ Under ethylene anesthesia, a right rectus 
Incision was made, and when the peritoneum 
Was opened, fecal material escaped from the 
wound. An exploration revealed a perforation 
in the ileum, the size of a lead pencil, approxi- 
mately 10 in. from the cecum. The abdominal 
cavity contained fecal material, which was 


still escaping from the perforation. (This was 
probably increased by the dose of magnesium 
sulphate). In addition to the perforation, there 


Fic. 1 (A). Perforation in ileum with two necrotic areas 
just above. (B). Enterostomy tube placed in perfora- 
tion with portion of omentum sutured around tube. 
Two necrotic areas reinforced by Lembert sutures. 
(c). Wound lightly closed with two cigarette drains 
in pelvis and one in right kidney fossa. Enterostomy 
tube appears in center of wound. 


were two necrotic areas about to perforate. A 
No. 18 catheter was placed in the perforation 
with the end toward the cecum, and fixed with 
two purse string sutures of chromic catgut. 
The two additional necrotic areas were rein- 
forced by Lembert sutures. The head of the 
table was then raised, and by use of suction 
and moist sponges, the upper abdomen was 
cleansed as thoroughly as possible. He was 
then placed in the Trendelenburg position, 
and the pelvic cavity treated likewise. Follow- 
ing this, drains were placed in the pelvis and 
right kidney fossa. The peritoneum was 
sutured lightly and through and through 
sutures of silkworm gut completed the closure. 


* From the Surgical Department of Emory University. Submitted for publication March 25, 1930. 
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Postoperative Course: The enterostomy tube 
functioned almost immediately, and during the 
first twenty-four hours, drained more than a 
gallon of fecal material. His convalesence was 
remarkably smooth, with surprisingly little 
distention. The enterostomy tube was expelled 
on the fifth day, and following this, the enter- 
ostomy opening closed promptly. The sub- 
sequent treatment was directed along the 
usual lines prescribed for localized suppurative 
peritonitis. 
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DISCUSSION 


It is believed that this case offered ideal 
indications for a primary enterostomy. 
It was a quick and efficient method of 
closing the perforation, at the same time 
protecting the two additional necrotic 
areas, and was the best method of insuring 
against an ileus. The tube functioned 
immediately, and the enterostomy closed 
promptly after the tube had been expelled. 
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CARCINOMA OF CERVIX UTERI 
WITH SPECIAL REFERENCE TO ITS OCCURRENCE IN EARLY LIFE* 


CuHar.es H. Lupton, M.D. 


NORFOLK, VIRGINIA 


ARCINOMA of the cervix because 

of its frequent occurrence is of 

especial interest to the profession. 
It is not definitely known whether car- 
cinoma of the cervix is on the increase or 
not, though it is believed by many that 
it is, and the literature strongly suggests 
an increase; but we do know that many 
more cases are being diagnosed now than 
formerly on account of increased interest 
and because of increased knowledge of the 
subject of carcinoma on the part of both 
the profession and laity. 

There is no subject in the realm of 
medicine which should receive greater 
interest on the part of the profession than 
carcinoma. To diagnose these cases early 
and thereby reduce the number of deaths 
from this condition, will require even 
greater interest on the part of the profes- 
sion. The important fact for us to keep in 
mind is early diagnosis, and early diagnosis 
will be brought about only by keeping in 
mind the conditions that predispose to 
cancer; in other words keeping in mind the 
precancerous conditions. By careful obser- 
vation and treatment of these precancerous 
conditions the incidence of cancer will be 
reduced, and the cases developing cancer 
will come under observation earlier. 


* Read before the Norfolk County Medical Society, June 9, 1930. 


INCIDENCE 


Carcinoma of the cervix is seen most 
often from forty to fifty-five years of age, 
but it also occurs in both the young and 
old. Therefore, to think of it only in what 
has been termed the cancer-age is mislead- 
ing. Schmitz gives the incidence of cancer 
of cervix at various age periods as follows: 
twenty-one to thirty, 4.2 per cent; thirty- 
one to forty, 18.2 per cent; forty-one to 
fifty, 35 per cent; fifty-one to sixty, 33.2 
per cent; sixty-one to seventy, 8.9 per cent 
forty-six to fifty-five, 41.5 per cent; forty- 
one to sixty, 67 per cent. According to the 
literature I have been able to find, cancer 
of the cervix occurring during the first 
twenty years of life is rare. 

Adolph Bonner reports a case of car- 
cinoma of the cervix in a girl of thirteen 
(I wish to acknowledge that the greater 
part of the statistical data on the incidence 
of cancer of the cervix in early life in this 
paper was obtained from his report). He 
made a very thorough search of the 
literature on the occurrence of carcinoma 
of the cervix in early life and he was able 
to find only 2 cases younger than his own 
that could be considered authentic. Glock- 
ner reported a case of adenocarcinoma 0! 
the cervix in a girl of seven. Gayrauc 
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reporting on the literature up to 1911 was 
able to find only 3 cases in the first twenty 
years of life. They were the cases reported 
by Tschoop, Eckhardt and Ganghofer. 
Gusserow’s statistics on 3471 cases show 
only 2 cases under twenty years of age. 
Koblanck reporting on 6354 cases was able 
to find only 2 cases under twenty years of 
age and they were included in Gusserow’s 
report. Schauta reported a case of cancer 
of the cervix in a girl of seventeen; Frankel, 
Cragin and DeRouville each reported a 
case in patients aged eighteen. Taylor and 
Peightal in their report on cancer of the 
cervix for the Roosevelt Hospital for 
1924 gave 2 cases occurring in their services 
under twenty years of age, one patient 
being twelve years old and the other being 
nineteen. Darnall reported a case in a 
colored girl of twenty who gave no history 
of pregnancy. Kehrer and Neumann re- 
ported a case in a child sixteen months 
and Arthur H. Morse reported a case in a 
child ten years of age, both of these cases 
being reported as carcinoma of the genital 
tract, and from their pathological reports 
it is not believed that either case had 
its origin in the cervix, but probably 
originated in the fundus. Perhaps a num- 
ber of other cases have been reported as 
occurring during the first twenty years of 
life, but I was unable to find them. The 
diagnoses in some of the cases mentioned 
here have been questioned because of 
no laboratory report or because the labora- 
tory report itself has been doubted. From 
these reports it is evident then that cancer 
of the cervix occurring during the first 
twenty years of life is rare, but it does occur 
and that fact should be kept in mind. There 
seems to be an increasing number of cases 
reported as occurring before thirty years 
of age. 

It is believed that cancer of the cervix 
occurs only in cervices that have been the 
seat of inflammatory disease or in cervices 
that have had some traumatic lesion (the 
trauma usually resulting from pregnancy). 
It has been estimated by some of the older 
writers that about 95 per cent of the cases 
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of cancer of the cervix occur in women 
who have been pregnant and that the 
majority of them have had more than one 
prenancy. The more recent reports indicate 
that a considerably smaller number than 
95 per cent of the women having cancer of 
the cervix, have been pregnant. Schmitz 
found in 400 cases of cancer of the cervix 
that 14.75 per cent occurred in nulliparas 
and 19.5 per cent occurred in primiparas. 
He also found that the percentage of 
pregnancies is about the same in women of 
the so-called cancer age who do not have 
cancer, as it is in those who have cancer of 
the cervix; he therefore concludes that 
probably chronic infection and bacterial 
invasion predispose to cancer of the cervix, 
and that the number of pregnancies prob- 
ably plays a secondary réle as a predis- 
posing factor. 

Cancer of the cervix may begin in the 
squamous epithelium of the cervix, in the 
endocervix proper or in that portion of 
the cervix where there is a transition from 
the squamous epithelium tothe true mucous 
cells of the endocervix. Cancer starting in 
the squamous epithelium of the vaginal 
portion of the cervix will be of the true 
squamous cell type, whereas if the begin- 
ning is in the endocervix or in the transi- 
tional epithelium, it will first begin as an 
adenocarcinoma; but as it grows it often 
takes on the squamous cell variety. Occa- 
sionally we find the adenoid type persist- 
ing, but the great majority of cases when 
seen are of the squamous cell variety. 
Cancer originating from the squamous 
epithelium of the cervix grows outward as 
a mass into the vagina and has a cauliflower 
appearance. Cancer originating from the 
endocervix usually grows inward, but may 
grow outward as a papillary growth. Can- 
cers originating from the endocervix are 
most dangerous, because they metastasize 
earlier to the parametrium; on the other 
hand cancers originating from the squa- 
mous epithelium of the cervix will metas- 
tasize earlier to the bladder and to the 
regional lymph glands. 
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SYMPTOMS 


The principal symptoms of cancer of 
the cervix in the order of their occurrence 
and importance are: leucorrhea, hemor- 
rhage and pain. Leucorrhea is the first 
symptom of cancer of the cervix. I do not 
mean that more patients complain of 
leucorrhae than any other symptom when 
first seen, for Schmitz states in his series 
that 61.5 per cent complained of hemor- 
rhage; but if we could see these patients in 
the very beginning we would find a 
leucorrhea in most instances. Leucorrhea 
is a condition which should demand care- 
ful investigation. It is due to varied 
causes, and it is necessary to determine if 
possible the specific cause of every leucor- 
rhea. We are prone to look upon leucorrhea 
too lightly. It is true that a certain amount 
of vaginal secretions is normal, but a 
definite leucorrhea is due to pathology, 
and we should try to determine the nature 
of the pathology, whether benign or 
malignant. Slight increase of vaginal dis- 
charges should make us suspicious of 
beginning carcinoma of the cervix. It is 
not intended to give the impression that 
all leucorrheas are beginning carcinomas; 
in fact only a small percentage of leu- 
corrheas is due to carcinoma of the cervix, 
but cancer is a most serious condition and 
we cannot be over cautious in keeping in 
mind that leucorrheas may be the begin- 
ning of carcinoma. Of the cardinal symp- 
toms of carcinoma of the cervix, increased 
vaginal discharge is the first, and there- 
fore the most important sign. 

Hemorrhage is the symptom which 
causes most patients with carcinoma of 
the cervix to seek the services of a physi- 
cian. Hemorrhage results from necrosis of 
the tumor mass and from trauma. The 
cauliflower variety bleeds more readily 
than those of the infiltrating type; there- 
fore they are recognized earlier than those 
originating from the endocervix. Bleeding 
in the cauliflower variety is often profuse. 
Irregular bleeding, whether occurring as 
a menorrhagia or as a metorrhagia, and 
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whether slight or profuse should demand 
careful investigation. 

Pain is a late symptom, and if we are to 
effect cures in these cases we must get 
them before they have reached the stage of 
pain. Pain is caused by metastasizes to 
the parametrium and to the regional lymph 
glands. These patients practically never 
complain of pain as long as the growth is 
confined to the cervix, so it Is easy to 
realize when these patients have reached 
the stage of pain that they are practically 
all inoperable and that many of them are 
hopeless to any form of treatment. 


DIAGNOSIS 


A positive diagnosis can be made only 
from a pathological examination, but it is 
a dangerous procedure to take a section 
from the cervix and not be prepared to 
institute immediate treatment. When a 
section is removed for diagnosis, the wound 
should be cauterized immediately with 
actual cautery. Whenever there is doubt as 
to the diagnosis a curettage should be 
performed or a section removed for patho- 
logical examination. In the examination 
of the cervix we should always make a 
direct inspection of it. A bimanual examina- 
tion is also necessary in these cases. 


REPORT OF A CASE 


The following case is reported because 
of its occurrence in a woman twenty years 
of age. 


O. B. colored, aged twenty. (Date of birth 
March 4, 1907. She was born in the country 
and no birth record is available, but both 
parents assured me that the given date is 
correct), married, nullipara. Was first seen 
October 13, 1927. She gave the following 
history: About eight months previously she 
noticed a whitish vaginal discharge. There 
was a gradual increase of the discharge and P 
became slightly yellow. She first sought aid 
at a local clinic, about three months after 
noticing the leucorrhea. She was given 4 
powder for a douche, but her condition did not 
improve and about a month later or fou! 
months after the appearance of the leucorrhes 
she began to flow more frequently than usual. 
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At first there was only a slight increase of 


irregularity, but the condition soon became 
worse until she was flowing two or three 


times each month. At that time she decided to 
call a private physician, which was about three 
months after the beginning of irregular and 
excessive flowing. He made a_ bimanual 
examination, but the examination was made 
at home and he did not use a speculum, the 
diagnosis not being determined. The bleeding 
continued to get worse and when she came to 
see me, she stated she had flowed every day 
for the past twenty days. When I first saw her 
it had been eight months since the leucorrhea 
began. 

The following condition was found on 
examination: the cervix had a_ cauliflower 
appearance and it was about the size of a large 
English walnut. There was considerable raw 
surface and the bleeding was profuse. The mass 
was bleeding so freely that it was necessary to 
keep sponging almost constantly to get a good 
view. The mass was necrotic and two pieces of 
tissue, each of which was about an inch long, 
'5s in. and \¢ in. thick came from it during 
sponging. The cervical canal could not be seen, 
but was felt anteriorly, the mass originating 
‘rom the posterior lip. The fundus was slightly 
posterior, but was of normal size. There was 
no particular tenderness of the adnexa and 
there was no fixation of the uterus. The patient 
stated she had had very little pain. The 
sloughed tissue was examined by Dr. E. L. 
Straub, pathologist, Norfolk Protestant Hospi- 
tal, who stated the tissue block was not ade- 
quate for the demonstration for all the 
pathological criteria of malignancy, but as 
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far as it went it justified the probable diagnosis 
of malignancy. From the history, the appear- 
ance of the mass and from the pathological 


report it was felt certain that the condition 
was one of malignancy. 

It was decided that this case would probably 
be more amenable to radium therapy than to 
any other form of treatment. (I wish to express 
my appreciation at this time to Drs. Gwathmey 
and Magruder for using their radium in this 
case.) On October 19, 1927 under gas-oxygen- 
ether anesthesia a section was taken from the 
mass before the application of radium was 
made. Four tubes of radium (1214 mg. each) 
were inserted into the mass and they remained 
in situ for forty-eight hours. The section 
obtained from the mass demonstrated definitely 
the condition to be a squamous cell carcinoma 
of the cervix. The bleeding continued to show a 
gradual decrease, and there was a gradual 
decrease of the purulent discharge after the 
first week, 

By December 10 or about seven weeks after 
the application of radium, the bleeding from 
the cervix had entirely ceased, and by January 
5, 1928 there appeared to be practically 
complete epithelization of the cervix. During 
this period the cervix had gradually decreased 
in size, until it was only about 25 per cent 
larger than a normal cervix. At this time the 
patient was feeling considerably better; she 
had gained some weight; there were no masses 
in the adnexa or any evidence suggestive of 
metastasizes and we thought we had an excel- 
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lent chance for a cure. During the latter part 
of February however she began to have a 
purulent discharge and a few days later she 
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began to bleed. On inspection of the cervix 
it was found that the bleeding was coming 
from the posterior lip and from the cervical 
canal. At that time a small firm mass about the 
size of a small bird’s egg had developed in the 
right adnexa. This mass had not been present 
on any previous examination. 

On March 9g, 1928, 50 mg. of radium were 
inserted into the cervical canal, remaining in 
place for twenty-four hours. The patient felt 
fairly comfortable until March 13, when she 
developed considerable pain in the right lower 
abdomen. There was considerable tenderness 
and rigidity in the right lower quadrant. The 
bleeding had ceased but there was a profuse 
purulent discharge. Fever developed, the pain 
and tenderness increased and the upper part 
of the right thigh began to swell. It was first 
thought that these symptoms might be the 
result of a thrombophlebitis. Although the 
patient’s general condition appeared improved 
for a while, the mass in the right adnexa 
increased in size. There was practically very 
little pain in the right thigh. It then became 
more evident that the swelling of the thigh 
was due to involvement of the pelvic lymph 
glands, though part of the condition resulted 
from the infection. 

On June 3, 1928 the patient was sent back 
to the hospital and it is to be noted she had 
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been unable to be out of bed since the last 
application of radium. The temperature was 
102°F. and the pulse 104. The blood exam- 


Fic. 4. 


ination then was as follows: Right Blood 
Corpuscles 3,330,000. W.B.c. 22,400. Polymor- 
phonuclears 79 per cent. Hb 60 per cent. Lap- 
arotomy was advised because it seemed evident 
there must be some pus present, but the 
patient refused operation. She continued to 
run a septic temperature and the pelvic mass 
grew more pronounced. She later consented to 
an operation and on June 11 a laparotomy 
was performed under ethylene anesthesia. 
There was an inflammatory mass involving 
the uterus, tubes, ovaries and a small part of 
the small intestine, which filled the right half 
of the pelvis and extended above the pelvic 
brim. Even though there was considerable pus 
present and most of the mass was evidently 
inflammatory, it was felt certain that part of 
the mass was due to metastasizes. 

The swelling in the right lower abdomen and 
in the right groin increased until there was 
some fluctuation, and it was evident there was 
some free pus in that area. On August 16, 1925, 
45 c.c. of a purulent and partly gelatinous 
substance was withdrawn from the area 0! 
fluctuation in the right lower abdomen. W<« 
continued to withdraw about 200 to 300 c.c. 
of fluid from this area twice weekly. It shoulc 
be stated that long before this fluid accumu- 
lated the advisability of another laparotom) 
was discussed and it was thought inadvisable. 
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About the last of August an incision was made 
in the right lower abdominal wall just above 
the outer half of Poupart’s ligament and the 
wound was drained. Both the abdominal wound 
and the incision in the abdominal wall con- 
tinued to drain freely. The patient’s condition 
was rapidly getting worse and she insisted on 
going home August 31, 1928. It should be 
stated that this patient had a four plus Wasser- 
mann reaction and that she received antiluetic 
treatment. The patient’s condition continued 
to grow worse and she died September 28, 
1928, which was less than one year from the 
time she was first seen. We were unable to get 
an autopsy, and even though this patient had 
a severe septic condition, we are confident 
there was marked metastasizes from the cervix. 
It is probably safe to assume that metastasizes 
had already occurred when this patient was 
first seen, even though no evidence of metasta- 
sizes could be made out. This case was so far 
advanced, that the outcome would have 
probably been the same regardless of the treat- 
ment. However, after having had more experi- 
ence in the management of these cases, I 
believe the patient would have had a better 
chance if the greater part of the tumor mass 
had been destroyed by cauterization before 
the application of radium was made and if 
radium had been buried in the broad ligaments 
for the purpose of sealing off the lymphatics. 
The dosage of radium used should have been 
increased, so that the combined dosage in the 
cervix and broad ligaments would have been 
about 4000 mg. hours, and later deep roentgen- 
ray therapy employed. The regret in this case, 
however, is the fact the patient was not seen 
earlier. 


TREATMENT 


Report No. 40, Public Health and 
Medical Subjects, Ministry of Health, 
London, states that surgery gives slightly 
better results among the operative cases 
than radium. Lynch in his report concludes 
there is a chance of improving the total 
number of cures by operating radically in 
the early cases in which preoperative 
radium has been given and possibly post- 
operative deep roentgen-ray therapy has 
been employed, provided there is a limited 
operative mortality. Five-year end-results 
lor radium or radium and roengten-rays 
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for various clinics averaged 14.2 per cent. 
Five-year end-results for surgery in the 
Johns Hopkins series were 26.6 per cent; 
while five-year end-results for surgery in 
Graves’ series were 18.5 per cent. Taylor 
and Peightal in their report on cancer of 
the cervix for the Roosevelt Hospital for 
1924, state that radium or radium com- 
bined with x-radiation gave best results in 
advanced cases. Their five-year end-results 
from hysterectomy in early cases gave 25 
per cent cures, while hysterectomy com- 
bined with radium in the early cases gave 
31 per cent cures for five years. Operability 
decreases with advancing years and the 
end-results are slightly less favorable 
according to Report No. 40, Ministry of 
Health, London, which is contrary to most 
teachings that the younger the patient the 
less favorable the prognosis. Norris states 
there is a definite trend away from hyster- 
ectomy with its high mortality rate and 
frequent postoperative complications. He 
thinks the end-results are no better from 
hysterectomy than from irradiation. Norris 
gives his five-year end-results on all cases 
of cancer of the cervix treated with radium 
as 13.8 per cent; his early cases treated by 
cautery, amputation and irradiation gave 
83 per cent cures; while his early cases 
treated by irradiation alone gave 28.5 per 
cent results. He attributes the better 
results in the group treated by amputation, 
cautery and irradiation, mainly to the fact 
that removal of the cervix gives a better 
and more accurate application of the 
radium. He states that in the Clark Clinic 
they have not submitted a case of cervical 
carcinoma to hysterectomy for five years. 
The importance of removal of the tumor 
mass by cauterization before the appli- 
cation of radium, and the importance of 
burying radium in the broad ligaments for 
the purpose of sealing off the lymphatics 
has been thoroughly stressed by Dr. 
Robert L. Payne, he also uses postoperative 
deep roengten-ray therapy. Even though 
Dr. Payne prefers radium to any other 
method of treatment, he believes that the 
simple application of radium is often 
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inadequate and should be supplemented 
as stated here. 

The following are some of the conclusions 
reached by the committee for the American 
College of Surgeons on the treatment of 
cancer of the cervix, with all cases having 
a minimum follow-up period of five years: 

The successful cases were all treated 
with radium or by hysterectomy. No cures 
were obtained by other methods. The pri- 
mary cases show 9g per cent and the recur- 
rent cases show 8 per cent alive and well. 

In the early favorable and borderline 
groups, hysterectomy alone gave success- 
ful results in 1 case in 5. Hysterectomy 
with radium, either before or after, gave 
better results than 1 in 4, but there was an 
operative mortality of 18 per cent in all 
cases of hysterectomy. Radium with or 
without cautery gave successful results in 
about 1 case in 6, but without operative 
mortality. The best results, 1 successful 
case out of 3, were obtained in cases in 
which both radium and cautery were 
employed. 
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In the treatment of recurrent cases 
after hysterectomy, and in cases of cancer 
of the cervical stump, the use of radium is 
to be preferred to other methods. 

The value of radium as a palliative 
measure in advanced cases is beyond 
dispute. In the more advanced cases cures 
either by radiation or by hysterectomy 
were very few. 

From the literature then it seems that 
practically all writers are agreed that 
radium or radium combined with cautery 
and deep roentgen-ray therapy is the 
proper treatment for borderline and ad- 
vanced cases of cancer of the cervix. The 
treatment of the early cases of cancer of the 
cervix is still subject to controversy, but 
there can be no doubt about there being 
a trend away from hysterectomy even in 
the early cases. More and more radium is 
being used in the treatment of cancer of 
the cervix, and some authorities believe 
that radium combined with cautery and 
deep roentgen-ray therapy to be the only 
treatment for it. 
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X-RAY DIAGNOSIS OF BONE SARCOMA BY MAIL 


N September 14, 15 and 16th, 1930, a 
notable meeting was held at the 
Belvedere Hotel, Baltimore, Md. 

The meeting was organized by Dr. Joseph 
Colt Bloodgood under the auspices of the 
Surgical Pathological Laboratory of Johns 
Hopkins Hospital and the Chemical Foun- 
dation for the Study of Bone Tumors, 
recently established at Johns Hopkins 
Hospital by Mr. Francis P. Garvan. Dr. 
Bloodgood, in his introductory remarks, 
stated that invitations had been sent out 
to eight thousand radiologists by Mr. J. R. 
Bruce, Business Manager of the journal, 
Radiology. The American College of Sur- 
geons, through the courtesy of Dr. Bow- 
man C. Crowell, had sent invitations to all 
the standard hospitals in the country, and 
Mr. William V. Buffum, General Manager 
of The Chemical Foundation, had taken 


charge of more than ten thousand invita- 
tions. Three-hundred and sixty men, mostly 
radiologists, registered for the meeting. 

In his introductory remarks, Dr. Blood- 
good said: 

In these invitations we stated the object of 
this meeting is an attempt to bring before the 
profession in the form of post-graduate teaching 
the up to date information which will lead in 
practice to the earlier and more accurate 
roentgenological examination of bone diseases 
and bone tumors and the early and most 
advantageous forms of treatment. The records 
of more than 3000 cases of bone diseases and 
bone tumors which have accumulated in the 
Surgical Pathological Laboratory of the Johns 
Hopkins Hospital and University for the last 
forty years show that up to 1913 there was not 
a single verified case of sarcoma (cancer of 
bone), cured by any treatment. In 1921 when 
the number of cases was less than 500 there 
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were 4 per cent of cures by amputation only. 
Figures for 1930 show an increase to almost 
30 per cent of patients who are living five 
years or more after treatment. The actual 
figures vary from 11 to 41 per cent in the 
different types of sarcoma. The cures have been 
accomplished chiefly by amputation, next by 
resection of the bone involved, and third by 
irradiation with x-ray or radium. 

There is only one explanation of this tre- 
mendous and startling improvement in cures 
and that is the people have been educated 
through the press on the importance of imme- 
diate x-ray examination whenever there is 
any symptom of pain or swelling in the region 
of a bone or a joint, whether there has been an 
injury or not. The people have been educated 
to disagree with their doctor if they make a 
diagnosis of rheumatism, neuritis, bruise, 
sprain, Charley horse, growing pains, without 
an x-ray examination. It is perfectly possible 
for the press to get this knowledge to every 
individual in the civilized world. 


The program consisted of specially 
prepared papers or addresses on different 
types of bone tumors and conditions 
simulating neoplasms of the bones. There 
were six such papers on Monday, three on 
Tuesday and three on Wednesday. Be- 
tween the reading of these special papers 
was carried on the original part of the 
program, that is, throwing upon the screen 
simultaneously, four slides illustrating: 
(1) the roentgenological appearance of the 
bone before amputation or other treatment, 
(2) the specimen after amputation, (3) the 
histological appearance of the tumor. 
A brief clinical history was given and then 
every one in the audience was asked to 
write upon a card his own diagnosis. The 
cards were collected and the results 
announced. Sixty such cases were presented 
during the three days. While a large 
number of men made a correct diagnosis, 
in some cases men of the largest experience 
in the study of x-ray diagnosis of bone 
tumors, failed. This could only be expected 
inasmuch as the diagnosis of bone from the 
roentgenogram alone is often extremely 
difficult. 

Dr. Bloodgood deserves great credit for 
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having organized such a meeting which 
entailed a vast amount of work. There is no 
doubt that it did a great deal of good and 
that most of the men came away from it 
with a greater knowledge of how to diag- 
nose and how to treat a case of bone sar- 
coma. It is hoped that they also learned 
more about the difficulties associated with 
the diagnosis of these tumors. The reports 
of the meeting in the daily press, unfor- 
tunately, we believe, laid greater stress 
upon the ease and certainty of diagnosis 
than upon the difficulties and often uncer- 
tainties. Under a news item entitled 
“Remote Patient May Have Care of 
Specialists,” * we find the following: 


The recent great steps forward in radiology, 
especially as a means of diagnosis, it was 
pointed out, have contributed the additional 
virtue of enabling specialists in distant cities 
to accurately determine the condition of bed- 
ridden patients in small towns, who could not 
possibly be transported to a clinic. 

Photographs taken by x-rays may now be 
mailed by special delivery to a specialist and 
the trouble diagnosed and a treatment pre- 
scribed with just as much accuracy as if the 
specialist were to visit the patient or the 
patient were brought to the clinic. 


We believe a great deal of harm will be 
caused by creating the impression that the 
diagnosis of bone sarcoma, especially in 
the early stages when it must be made in 
order to give a reasonable chance of cure, 
is so easy that all we have to do is to send 
a roentgenogram of the bone to an expert 
radiologist and get back a positive diag- 
nosis by return mail. Nothing could be 
further from the truth nor from fact than 
that it is possible to make a correct diag- 
nosis of a bone sarcoma from the roent- 
genogram alone in all cases. There are 
many cases, in the early stages of the 
disease, in which it is impossible to make a 
diagnosis from the roentgenogram even 
when supplemented by the clinical history. 
In these cases to make a correct diagnosis 
the following 1 is required: a careful physical 
examination by a surgeon of large experi- 


*N. Y. Herald-Tribune, Sept. 21, 1930. 
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ence in dealing with bone tumors. He must 
get a careful history of the case with 
especial reference to antecedent local 
trauma. He must study the location of the 
tumor, its consistence, the color and 
texture of the overlying skin, and the 
presence of local or general temperature. 
In addition in a very considerable number 
of cases a biopsy will be necessary before 
one can make a correct diagnosis. The 
biopsy should be performed by the man 
who is ultimately to have charge of the 
treatment. He must be familiar with both 
the macroscopical appearance of the tumor 
and the histological structure of the 
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different varieties of bone tumors and 
inflammatory lesions of bone. In addition, 
he will naturally have had a large experi- 
ence in the interpretation of roentgeno- 
grams of bone tumors. The surgeon must 
be able to correlate all these different and 
valuable aids to diagnosis, and must weigh 
the evidence carefully before he can advise 
the best method of treatment. In short, 
it requires the cooperation of the surgeon, 
the pathologist and the roentgenologist 
to make a correct diagnosis of bone sar- 
coma especially in the early stages of the 
disease. 
B. Co 


THE LOCALIZATION AND EXTRACTION OF FOREIGN BODIES 


HERE are some extremely simple 

and easily accomplished methods 

for the localization and extraction 
of foreign bodies. The basic principles 
are as old as mathematics and were applied 
in radiology within three months of Roent- 
gen’s first publication. Buguet and Gascard 
had the distinction of the first published 
application of triangulation to the radio- 
logical estimation of the position and depth 
of an opaque foreign substance in the 
human body. Sir James Mackenzie-David- 
son devised the crossed thread method of 
visualizing and simplifying the triangula- 
tion method which found such wide use 
during the World War. The “nearest 
point” method, the “harpoon” method, 
the “parallax” method, the method of 
“rotation of the part through ninety 
degrees,” and numerous other devices 
were popularized by the millions of oppor- 
tunities offered during the great conflict. 
Especially in the French and German 
armies removal of projectiles and other 
foreign bodies under fluoroscopic control 
was the favorite method of extraction 
Where the surgeon found difficulty in 
locating the offending substance with the 
aid of the marks put on the part by the 
radiologist during the fluoroscopic locali- 


zation. In the United States army these 
methods were widely taught but our 
participation in the conflict was not of 
long enough duration to allow the develop- 
ment of anything like an _ established 
method or technic. It was not at all 
generally realized, except by the American 
physicians who actuaily served in the 
forward battle area, that foreign body 
localization could be satisfactorily per- 
formed by the aid of the fluoroscope, 
without any radiographic assistance, in 
all but a very small proportion of cases, 
or that radiologic aid when needed dur- 
ing the extraction of such projectiles was 
immediately available by the use of the 
fluoroscope, either in the x-ray department 
or by portable x-ray apparatus and bonnet 
fluoroscopes used in the operating room. 
Because of the relatively short appren- 
ticeship of most American physicians in 
war surgery and the considerable lapse 
of time since the close of hostilities, it 
seems to be a fact that in the average 
hospital in the United States the fluoro- 
scope is not being sufficiently or properly 
used as an aid in finding and removing 
such foreign bodies as are encountered in 
peace times. Instead of rapid, economical 
fluoroscopic localization, there is a rever- 


ia 


160 American Journal of Surgery 
sion to the older and more expensive 
method of stereoscopic films or films in 
two directions. And for the extraction of 
the offending particles one seldom sees 
use made of fluoroscopic aid. As a matter 
of national preparedness against military 
contingencies, as well as in the interests 
of economy of time and materials, one 
should urge the more general adoption 
of the war proved methods of fluoroscopic 
aid in the operating room. 

The removal of superficially lodged 
needles, nails and other foreign bodies 
commonly encountered in civil life is 
often seen as a tedious, long drawn out 
operation trying the patience of both 
surgeon and patient because x-ray films 
are made and posted in the operating room, 
and in good light a persistent effort is 
made to seize what appears to be an easily 
accessible solid substance; whereas under 
fluoroscopic guidance it is usually possible 
to remove the offender promptly, with a 
minimum of traumatism through dissection 
of soft tissues. 

For the more deeply lodged projectiles 
or other foreign bodies it is possible to 
improvise an operating set up in the x-ray 
department, but it seems more logical to 
set up a portable x-ray equipment in the 
surgical operating room where the surgeon 
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can work under good light and with every 
facility at hand for emergencies, with the 
radiologist lending his aid through the 
help of a fluoroscopic bonnett, such as 
the Dessane bonnett with which many of 
us became familiar during the war. 

Nor is this method of x-ray assistance 
to the surgeon confined to foreign bod, 
surgery; it is also applicable to the locali- 
zation of pulmonary abscess and for 
guidance of the surgeon to the abscess 
during operative intervention. Sometimes 
a mechanical device like the Hirtz compass 
may be used to advantage, for it may be 
sterilized and taken into the operation 
for use as often as the surgeon needs. 
In operations for renal calculi it is some- 
times needful to employ the fluoroscope 
at the table side to guide the surgeon. 
The United States Army X-Ray Manual 
prepared under the supervision of the 
Surgeon General’s office during the World 
War, the Surgeon General’s History of the 
World War, and various surgical mono- 
graphs and systems contain descriptions 
of the methods already referred to, but 
it has seemed to the writer that it ts 
profitable and opportune to call attention 
to the somewhat neglected field for their 
use In civil practice. 

James T. Case. 
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“FORAMEN OF MORGAGNI” 


OHANNUS BAPTISTA MORGAG- 
NUS “introduced the anatomical idea 
into medical practice” according to 
Virchow. His countrymen called him 
Giovanni. In English he is known as John 
Baptist. 
Morgagni was born in the town of Forli, 
Italy, on February 25, 1682. There he 
received his early education. He was a 


genius and because of his knowledge of 


literature he was elected to the academy 
at the very immature age of fourteen 
years. 


He graduated and received the degree of 


Doctor of Medicine at Bologna in 1701. 
Even in those days to be a full-fledged 
doctor of medicine at nineteen was enough 
to make one stand out from the crowd. 
He became a Demonstrator of Anatomy 
at his Alma Mater. His predecessor was 


Valsalva. Later, he occupied the chair of 
the Theory of Medicine and the chair of 


Anatomy at Padua. His reasons for going 
to Padua were unique. At Forli he gave 
up teaching to engage in private practice. 
At this he was successful. Being successful 
he found little or no time for research. 
This made him dissatisfied with his lot. 
So, In 1712, he bade Forli farewell and 


accepted the professorship at Padua, which 
position he held for sixty years. 

Morgagni is known to students of the 
history of medicine for two great works. 
His “‘Adversaria Anatomica” was sufli- 
cient to have made any man famous. In 
addition he produced his great “De 
Sedibus et Causis Morborum per Anato- 
men Indigatis.”’ This is comprised of a set 
of letters, seventy in number, making five 
volumes. He was in his seventy-ninth year 
when he undertook this gigantic task. In 
letter 54 he wrote on ‘“‘Hernia through the 
foramen of Morgagni,” from which medical 
students know the eponym giving us the 
title of this sketch. 

Many anatomical terms are associated 
with Morgagni’s name. We list: Morgagni’s 
appendix, crypts, frenum, humor, tubercle, 
column, glands, cysts, valve, fossa, sinus 
and ventricle. This list is far from complete. 

Walsh has referred to Morgagni as the 
Father of Pathology. 

A teacher for nearly seven decades, the 
author of two works that have lived for 
two centuries and will live until the 
twilight of time, Morgagni lived to be a 
very old man, keeping his faculties until 
the end, which occurred in his ninetieth 
year, on December 6, 1771. 
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BOOKSHELF BROWSING 


STUDIES IN PALEOPATHOLOGY, XXVII 
A SUGGESTION OF RICKETS IN THE PLEISTOCENE 


Roy L. Moopig, pH.p. 


SANTA MONICA, CALIF. 


of rickets in ancient times reveal 
the fact that the disease is utterly 
unknown among the thousands of fossil 
vertebrates which have been studied by a 
great number of scholars. It is well known, 
however, that this disease occurs among 
many recent and especially among the 
domesticated mammals and birds. P. C. 
Schmerling has suggested this disease as 
the explanation of the appearence of cer- 
tain bones of a Pleistocene bear found in 
Belgium and Poncet has described and 
figured a set of limb bones representing an 
ape, mummified, from early Egypt, which 
are undoubted examples of rickets. F.Wood 
Jones and G. Elliot Smith in their extended, 
prolonged search for rickets among the 
early Nubians and ancient Egyptians 
found not one of the cardinal signs of the 
bony manifestations of rickets. Extensive 
search, by roentgenograms of a large 
series of pre-Columbian mummies from 
Peru, has yielded no single case of rachitic 
deformation, although numerous children 
were examined, nor has there been a definite 
example of this disease seen in the osteologi- 
cal collections of ancient races. 
This dearth of definite evidences of the 
presence of rickets in ancient times has 


oor on the early evidences 


caused me to hesitate a long time over the 
presentation of the evidence, in the giant 
Pleistocene wolf, (Aenocyon dirus) of the 
Rancho la Brea, of what seems to be a 
rachitic bone represented by a left, adult 
femur. 

The bone is shown in the middle figure 
and it presents a uniform, definite arc 
which involves the entire length of the 
bone. It is quite possible that this isolated 
bone is an extreme variant of the curvature 
seen in other wolf femora, as shown in the 
figure. Most of the wolf femora present a 
slight curvature, but this is usually re- 
stricted to one part of the shaft. Many 
femora are straight. 

This wolf femur has a length of 223 mm., 
as compared to a length of 250 mm., 
for the bone shown on the left, and 240 
mm., for the one on the right. There are, 
however, many wolf femora, apparently 
adult, which measure less than 223 mm. 
The maximum is about 270 mm. It is thus 
clear that the rachitic (?) femur is in the 
lower range of dimensions. This suggests 
nutritional disturbances. 

The femur in question is badly pit-worn. 
“Pit-wear” is due to a prolonged rubbing 
of bone on bone through centuries of shift- 
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ings in the viscid material by great gas The limb bone of a small hawk, from the 
bubbles pushing their way up the ‘“‘chim- Rancho la Brea, shows similar manifesta- 
ney.” For some time I thought the extreme tions of rickets, so it may be that this 


Fic. 1. Three Pleistocene wolf femora, Rancho la Brea. 
Left: Left wolf femur, measuring 250 mm. in length with angle of torsion of 10°, showing a moderate degree 
of curvature, largely restricted to lower half of bone. 
Middle: The rachitic (?) bone, a left femur of Pleistocene wolf, measuring 223 mm. in length and presenting 
definite diaphyseal curvature involving entire bone. 
Right: A right, adult, wolf femur, 240 mm. in length, showing slight curvature of lower one-half. 


(All specimens in the Los Angeles Museum.) 


curvature might have been due to pressure disease actually did occur in the Pleisto- 
of overlying bones, but there is nothing to cene, though the evidences so far seen are 
indicate that this really happened. not entirely satisfactory. 
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BOOK REVIEWS 


ENCYCLOPAEDIA’ BriTANNica. Ed. by 
James L. Garvin. Am. Ed. Franklin H. 
Hooper. Ed. 14, N. Y., Encyclopaedia 


Britannica, Inc., 1929. 


At a recent meeting of the American Philo- 
sophic Society Abraham Flexner, former Secre- 
tary of the General Education Board, likened 
the American University to a modern drug 
store where a little bit of everything, includ- 
ing drugs, might be had. The Britannica, 
it seems to the reviewer, is a University in 
Print. Similarly, it has its contemporaries and 
its competitors, its adherents and _ its 
adversaries. 

The analogy to a drug store or modern 
department store is perfect. You can indeed 
‘find a little of everything, including drugs” 
in the Britannica. There is a remarkably 
complete supply of everything that the twen- 
tieth century citizen is apt to want and in 
truly modern fashion “‘self service”’ is simpli- 
fied by a splendid inventory of stock, an Index 
comprising half a million headings, an achieve- 
ment that few, if any, other organizations 
can duplicate. 

But it is to the institution of learning that 
the Britannica bears most resemblance. And it 
is along these lines that our thoughts choose to 
run. We will attack our problem as we would 
undertake a survey of a large university. And 
so, we will have a look at the faculty. 

Some years ago in a talk at Lennox, Mass., 
Roger Babson surprised an audience of several 
hundred men (mostly college graduates) by 
asking the question “‘who is the editor of the 
Encyclopaedia Britannica?” Only one man 
knew it! The speaker elaborated on the text, 
“The futility of learning as a means to fame 
and popularity.” Every man in the audience 
knew all about Babe Ruth and AI. Capone and 
their invaluable contributions to the intellec- 
tual development of the Universe, but of the 
Editor of the Britannica they knew nothing. 
The twenty-five page “editorial preface” to 
the Britannica is a document quite comparable 
to the best inaugural address of any college 
president. James Louis Garvin is the editor 
of the 14th edition, and a better would be hard 
to find. The college president of today is said 
to be mainly an executive and a money getter. 
Our editor is certainly an executive but is free 
from the necessity of raising money. Therefore, 
his energies are in no way scattered and the 


influence of his genius is concentrated on the 
work itself. 

The Preface covers the history of the various 
editions of the Britannica and gives the 
rationale of encyclopaedia-making in common 
sense fashion. A few of the “‘dry facts” included 
are illuminating and will bear repetition, espe- 
cially as they have a distinct bearing on some 
of the comments to be made later. For instance, 
we discover that the twenty-four volumes 
“contain thirty-five million words, the equiva- 
lent of five bundred ordinary octavo books.” 
And it is pointed out that a separate encyclo- 
paedia for any one of its many departments 
might run into as many volumes without 
containing one dead word. This point must 
not be overlooked when criticism is attempted. 
A further fact that anticipates and defeats 
possible criticism is the necessity for the timely 
completion of a work of this kind. “‘It must be 
finished, however imperfect it may be.” Be it 
also remembered,” says the editor, “the 
larger the number of volumes the easier is the 
task of the editorial staffs and contributors.” 
Many devoted contributors cry humanly . . . 
“you are cutting away my flesh and blood.”’ 
But he points out not even one hundred volumes 
would allow for a complete covering of even 
nearly every subject. 

This edition was entirely rewritten and reset 
within the period of three years! Terrible 
though it may seem that the famous 11th 
edition of twenty years ago should already 
go into the discard, Mr. Garvin makes an 
unanswerable argument for the necessity of 
this. “‘Into less than a decade was crowded, as 
never before, tumult and revolution enough 
for an average century or more.” How true, 
and how far reaching! Changes that began 
with politics have radiated into almost ever) 
department of human affairs. In 1910 the radio 
was still wireless telegraphy, broadcasting 
was unknown, x-rays were still largely 
employed for bone examinations only, Einstein 
was not even mentioned in the index, ou! 
ideas of space and time were still the old 
fashioned ones that everyone could at least 
pretend to comprehend, hormones were not 
indexed and the quantum theory was unhearc 
of. There was no separate contribution on th« 
aeroplane. Lindbergh was still in his swaddling 
clothes. Insulin had not been discovered. Th: 
chain store idea was still in its infancy. !' 
short, practically every phase of human endeav- 
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or has been revolutionized in the past twenty 
years, presenting to the encyclopaedia maker a 
task the like of which probably has no prece- 
dent. It is the result of three year’s concentra- 
tion on, and devotion to, this task that is now 
before us for consideration. 

Looking upon the Britannica as an institu- 
tion, it may not be amiss to consider the fact 
that Editor Garvin and his contributors 
probably exercise a larger educational influence 
than the faculty of any one college or even 
many of them put together. Not only is the 
Britannica the stimulus for many of those 
denied a_ so-called college education, but 
probably most college graduates supple- 
ment their fund of information by continual 
reference to it. The attempt to evaluate an 
educational force of such magnitude is not 
one to be lightly undertaken. 

Naturally, the readers of this Journal are 
most interested in Medicine and Surgery. 
We find the following names composing the 
Departmental Editors and Advisory Board: 
Edward N. da C. Andrade, Joseph Barcroft, 
Julian Huxley, Abraham Wolf, John Dewey, 
Raymond Pearl, James Harvey Robinson, 
David E. Smith, W. S. Lazarus-Barlow. Surely 
these are names to conjure with. As was to be 
expected from such a board they have secured 
for the writing of each article authors of the 
highest standing and authority. To list all the 
collaborators would be to compile a ‘“‘Who’s 
Who in Medicine and Surgery.” The subjects 
treated also would call for the equivalent of a 
condensed Medical Dictionary, so that only the 
high spots can be touched even in what may 
seem to be a lengthy consideration of the 
subject. 

As an illustration of how the subjects of 
most interest to us are treated let us turn to 
the word, ‘‘Medical.” We find the following 
large type sideheads: Medical and Surgical 
Societies; Medical Articles (and here we find 
smaller sideheads as follows: Anatomical, 
Bacteriological, Pharmacological, Midwifery 
and Diseases of Women, Surgery, Medicine, 
Public Health, Tropical Medicine, Veterinary 
\edicine and Miscellaneous), Medical Educa- 
tion, Medical Jurisprudence, Medical Legisla- 
tion, Medical Research, (again with many 
small sub-divisions) Medical Service, Army 
and Navy. 

lhe following are a few of the articles and 
authors under the sub-division Medicine: 
Medicine (History of), Charles Singer; Medi- 
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cine (General), Sir Humphry D. Rolleston; 
Medical Education, Nathan P. Colwell; Medi- 
cal Legislation, Robert Scott, J. W. Holloway, 
Jr., etc.; Medical Jurisprudence, Ernest E. 
Smith; Medical Research, Walter S. L. Barlow; 
Alimentary System, Robert Hutchison; 
Anaemia, Andrew C. Ivy; Children (Diseases 
of), George F. Still; Diabetes, C. H. Best; 
Diagnosis, Sir Humphry D. Rolleston; Enceph- 
alitis Lethargica, Henry L. Tidy; Epilepsy, 
William T. Shanahan; Heart, Frederick G. 
Parsons, James E. H. Roberts, and others; 
Influenza, Stevenson L. Cummings; Insanity, 
C. Stanford Read; Paralysis, Sir Frederick W. 
Mott; Paranoia, John Macpherson; Paraty- 
phoid, Noel T. Whitehead; Psychosis, Henry 
Devine and C. S. Read; Respiratory System, 
F. G. Parsons; Rheumatism, P. Lazarus-Bar- 
low; Skin Diseases, J. M. H. MacLeod; Tuber- 
culosis, Allen K. Krause; Typhoid Fever, 
Noel T. Whitehead. 

Under ‘‘General Medicine” Sir Humphry 
Rolleston in three and a half pages gives a 
concise survey of Modern medical practice, a 
splendid conversational discourse in plain 
language that might well be taken as a model 
for presenting the case for modern medicine 
to an intelligent lay audience. 

The History of Medicine as discussed in nine 
pages by Charles Singer is a model of the art of 
presenting information in condensed form. 
If it would be easier to edit a Britannica in 
100 volumes than in 24, then by the same token 
it is easier to write even the outline of the 
History of Medicine in 100 pages than in 9. 
These few pages, however, are interspersed 
with references to other articles; mention of 
subjects like Biology, Neurology, Surgery and 
persons like Hughlings Jackson, Charcot, 
Virchow and innumerable others being followed 
by those ubiquitous friends of the Encyclopae- 
dist, the initials Q.V. The two articles men- 
tioned are ideal for orienting the average medi- 
cal man along the lines of cultural medical 
thinking. Not intended to help him out in 
problems of active practice, they will furnish 
just the material needed for discussions with 
patients and for discourses before lay audi- 
ences. In fact, the average patient with his 
faculty for asking embarrassing questions may 
well be referred to the Britannica for 
information. 

This splendid array of articles on Medicine 
and Surgery represents only a small portion 
of the literary pabulum offered in this work. 
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Just as the layman will get medical thought 
in understandable form from these pages, so 
will the physician himself (a laymen on so 
many subjects) get just what he needs along 
other lines. In fact, a whole course, on any 
subject is available in these volumes. The high 
spots are well treated and the bibliographies 
are such that further reference is made easy. 

The Britannica is in reality a “‘mirror of 
universal knowledge,” and as an index to 
the culture and literature of the world, will 
be found worthwhile in every home and office. 


Burns. By George T. Pack, m.p., and A. 
Hobson Davis, M.D. 370 pp., 60 illus., 
Phila., Lippincott, 1930. 


An interesting and thorough discussion of 
burns based, as the authors state, not only on 
“‘personal experiences but also a free analysis 
of the contributions and opinions of other 
clinicians and investigators.” For practical 
purposes this book is perhaps too detailed and 
elaborate but for reference it should be found 
invaluable. 


Curonic Nasat SINusITIS AND Its 
RELATION TO GENERAL MepiciNE. By 
Patrick Watson-Williams, 238 pp., 109 
illus., New York, William Wood & Co., 1930. 


A splendid and complete monograph cover- 
ing a subject of increasing importance. While 
the subject is primarily of interest to the nose 
and throat specialist, this volume should do 
much to give the general surgeon the infor- 
mation on this subject which he requires. 
Splendidly illustrated and well indexed, the 
volume will be found an excellent work of 
reference. 


CoNGENITAL Cvus-Foot. By E. P. 
Brockman, M.CHIR., F.R.C.S. 20 pp., 92 
illus., New York, William Wood, 1930. 


“The work upon which this monograph is based was 
carried out in the Orthopaedic Department of St. 
Thomas’s Hospital, London, whilst the author was 
working there as Chief Assistant. It was awarded The 
Robert Jones Gold Medal for 1928, given by The 
British Orthopaedic Association.” 


As might be expected from a prize-winning 
monograph, the subject is completely covered 
and the illustrations are splendid. It is unfortu- 
nate that there is no index. 
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ULTRAVIOLET RADIATIONS AND THEIR 
Uses. By Robert Aitken, M.D., F.R.C.P.E. 
With a Foreword by Sir Norman Walker. 
200 pp., 15 illus. Edinburgh, Oliver and 
Boyd, 1930. 


The author presents in 200 pages the experi- 
ence of seventeen years in ultraviolet radiation 
therapy. He has had a long experience in 
treatment by radiation and other methods of 
many conditions in which the use of radiation 
has been urged by some writers ‘‘whose 
enthusiasm outruns judgment.” Ultraviolet 
therapy has been recommended for many 
diseases which it offers very little likelihood of 
help, as for instance in the treatment of scabies. 
The author’s chief aim in this book evidently 
has been to adhere strictly to the practical 
benefits of light therapy. The final chapter 
includes a very interesting discussion of radi- 
ation in dentistry and commerce. The abuses 
of radiations are treated all too briefly, con- 
sidering the rather extravagant claims which 
have been made. Many writers have said that 
ultraviolet radiation is beneficial in most skin 
lesions, some going so far as to remark that 
radiations are useful in the treatment of skin 
diseases from A to Z (acne to zoster). Derma- 
tologists do not make this claim. Numerous 
photographs illustrate the value of the author’s 
teaching. Many practical hints are described 
to facilitate the application of ultraviolet 
radiation in various diseases. 


Die Cnrrurciz£. Pt. 27. Eine zusam- 
menfassende Darstellung der allgemeinen 
und der speziellen Chirurgie. By Prof. 
Dr. M. Kirschner and Prof. Dr. O. Nord- 
mann. 223 pp., 170 illus., Berlin, Urban & 
Schwarzenberg, 1930. 


The twenty-seventh part of “Die Chir- 
urgie,” edited by Prof. Dr. Kirschner and 
Prof. Dr. Nordmann, contains over two hun- 
dred pages devoted to surgery of the spina! 
cord by Heymann. Like the other parts of this 
System of Surgery, it is well written, wel 
illustrated and up-to-date. With the completior 
of the work, German-reading surgeons wil: 
have at their disposal an incomparable serie: 
of monographs on the surgery of today. 
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A CLINICAL STUDY OF THE 
ABDOMINAL CAVITY AND 
PERTITONEUM* 


SECTION 11. THE GASTROINTESTINAL TRACT (Continued) 


C. THE ABDOMINAL VASCULAR SYSTEM 


The vascular system will be reviewed under the following 
headings: 

1. Relations of Veins and Arteries to Abdominal Diagnosis. 

2. Surgical Management of Abdominal Vessels. 

3. Rédle of Blood Vessels in Determining Anatomical 
Arrangements within the Abdomen. 
Lymph vessels and lymph nodes will be separately considered. 

1. RELATION OF VEINS AND ARTERIES TO ABDOMINAL 
Dracnosis. Veins furnish many significant leads with regard 
to intra-abdominal! disorders. Clinical evidences they afford 
are to be seen upon simple inspection at the first examination 
of the patient and are, therefore, of particular value. Veins 
appear of even greater diagnostic importance than arteries, for 
many are superficial in location and the low degree of normal 
venous pressure renders them readily subject to blockage and 
visible stasis. Dilated vessels by their locations at once suggest 
probable sites of obstructing lesions. A disorder deep within the 
abdomen may be betrayed by a single dilated sur -rficial vein. 

Partial blockage of the external iliac vein is followed by 
edema of the isolateral extremity and by stasis within venous 
tributaries situated upon the upper thigh and the lower part 
of the anterior abdominal wall (Fig. 1544). The effects of such 
an obstruction, and of similar obstructions involving other 
vessels which carry blood to the heart by way of the inferior 


vena cava, are illustrated in accompanying diagrams (Fig. 


* Previous installments of this book appeared as follows: Vol. viii: January issue, p. 
193; February issue, p. 459; March issue, p. 693; April issue, p. 911; May issue, p. 1109; 
June issue, p. 1325; Vol. ix: July issue, p. 157; August issue, p. 365, September issue, 
p. 581. 
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External Iliac Vein 
Obstruction 


Fic. 154. A. Obstruction to external iliac vein. 
. Superficial pudendal vein. 
. Superficial epigastric vein. 
. Superficial circumflex iliac vein. 
. Long or external saphenous vein. 
. Pallor. 
. Purpuric discolorations. 
7. Pitting. 
8. Diminished external heat. 
(Arrows show direction of blood current.) 


Insert demonstrates a malignant nodule (1) obstructing the external iliac vein (G). 
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Fic. 154. B. Obstruction to common iliac vein. 


The malignant nodule (1) presses against the common iliac vein (£) yielding stasis 
within the hypogastric vein as well as within the external iliac vein. 
Note venous dilatations upon the inner (9) and outer (10) sides of the upper portion 


of the thigh. 
[421] 
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Fic. 154. c. Obstruction to the inferior vena cava. 


Insert 1 shows thrombosis (p) within inferior vena cava producing the venous dila- 


tations shown in the figure. 
Insert 2 shows obstruction of cava above level of the renal vein (p) adding a typical 
urinary picture. 
1. Superficial pudendal vein. 
2. Superficial epigastric vein. Note reversal of venous current which now travels 
upward to axilla and thorax. 
3. Superficial circumflex iliac vein. 
Long or external saphenous vein. 
. Pallor. 
. Purpuric discolorations along veins. 
Pitting on pressure. 
. Diminished heat. 
Obturator and internal pudendal veins. 
. Inferior and superior gluteal veins. 
. Note relative freedom from varices about umbilicus; also note presence of ascites. 


[422] 
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Fic. 154. Dp. Mediastinal obstruction. 


Insert shows malignant nodule (E) pressing on left innominate vein (p). Note that 
collateral circulation is most marked over thorax; also that veins of neck and arm are 
engorged. Only one of uppermost tributaries of long saphenous vein is involved. 
Observe direction of venous currents. 

1. External jugular vein. 

2. Cephalic vein. 

3. Basilic vein. 

4, 5. Superficial veins of anterior thoracic wall. 

6. Lateral or long thoracic vein. 

7. Superficial epigastric vein. 

8. Long saphenous vein. 

[423] 
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154A—D). With iliac vein obstruction the involved lower extrem- 
ity appears swollen and is found to pit upon pressure. The skin 
is smooth and glossy. The leg and foot are pale, due to obliter- 
ation of superficial arterioles. And because of the fluid which 
has transuded into the free tissue spaces, producing an insulat- 
ing effect, the parts seem cool as compared to their anatomical 
mates. The edema is greatest in the front of the leg, but in the 
back of the thigh.*” For the degree of back-pressure within the 
short saphenous trunk is reduced through resistance afforded 
by tissues which surround and support the femoral and pop- 
liteal veins; while the long saphenous vein (Gr. saphenous, 
visible) remains both superficial and unsupported throughout 
its entire course, thereby favoring a more marked edema with 
an increase in pitting about the front of the ankle and along 
the tibial crest. ‘The edema which develops is soft in quality 
and varies in degree as the posture is altered; that is, elevation 
of the extremity to a position higher than the level of the heart 
decreases the swelling. This serves to distinguish the edema 
of venous stasis from the brawny or firm edema caused by 
lymphatic blockage; also from the non-pitting, fixed, and 
organized thickening observed with hypothyroidism (myx- 
edema) or with Milroy’s disease. The dilated superficial veins 
of the extremity are visible as cords or knots and when stasis 
is extreme purpuric discolorations appear along the course 
of the vessels. With long standing stasis the color changes to a 
brownish pigmentation due to secondary alterations in the 
hemoglobin derived from red blood cells which have found 
their way into perivascular tissues. 

The abdominal phase of the picture of iliac vein obstruction 
is produced by stasis within the three uppermost tributaries of the 
great saphenous vein which drain the lower anterior abdominal 
wall, the upper anterior thigh and the scrotum. These venous 
branches pass downward onto the thigh, entering the great 
saphenous just below the point where it passes through the 
foramen ovale into the femoral vein. The blood, then, passes 
upward to the right heart by way of the inferior vena cava. 
The names of these vessels indicate their courses. 1. The super- 
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ficial circumflex iliac vein passes downward and inward, 
draining the Jateral lower abdominal wall (L. circum, around, 
+ flecto, to bend; and iliac, pertaining to the flank, i.e., bend- 
ing around the flank). 2. The superficial epigastric vein travels 
downward to the saphenous, crossing the middle of Poupart’s 
ligament (Gr. epi, upon + gaster, the belly). 3. The superficial 
pudendal vein drains the external genitals. (L. pudendare, to 
be ashamed). These vessels not only become the seats of stasis, 
as is true of the other veins involved in external iliac obstruc- 
tion, but in addition, because of their upward direction, they 
offer an avenue for escape toward the superior vena cava when 
inferior vena caval blockage prevents the passage of blood by 
its normal route. To effect this rerouting the direction of the 
blood current within these veins must be reversed. Methods 
for detecting this change are discussed later. It is not uncom- 
mon in cases of acute appendicitis to find engorgement of the 
right superficial circumflex iliac vein®** and its prominence is 
the rule with ileocecal tuberculosis or enlarged ileocolic tuber- 
culous glands. It must be recalled that with great wasting of the 
body all superficial veins may appear abnormally visible, even 
when not the seat of stasis; yet when engorgement is marked 
and particularly when one vein, or set of veins, upon the 
abdominal wall stands out from the remainder, venous back- 
pressure may be assumed and some intra-abdominal patho- 
logical process held to be likely. 

Obstruction to the common iliac vein shows not only the 
evidences in the lower extremity and anterior abdominal wall 
of the involved side as just described, but also yields venous 
engorgement in the tributaries of the hypogastric vein (O. T. 
internal iliac) (Fig. 1548). Thus there tends to be added to the 
picture enlargement of the veins of the buttocks and of the 
back of the thigh (superior and inferior gluteals); engorged 
veins on upper, inner aspect of thigh (obturator veins) ; penile 
and preputial engorgement or distention of clitoris (internal 
pudendal); prostatic or vaginal engorgements (local venous 
plexuses); vesicular varicosities, yielding dysuria, occasional 
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red blood cells in the urine or even frank hematuria (vesicle 
plexus); and external hemorrhoids (inferior hemorrhoidal 
veins). The hemorrhoidal veins, it should be noted, are the 
only set which become the seat of stasis both with obstruction 
of the inferior vena cava (systemic circulation) and of the portal 
vein or its tributaries (portal system). And by the anastomosis 
of the inferior hemorrhoidal veins (tributaries of hypogastrics) 
with the superior hemorrhoidal veins (tributaries of the 
inferior mesenteric veins and portal system) these two great 
venous systems are connected. The left common iliac vein is 
longer than the right because the inferior vena cava passes 
up the right side of the vertebral column and the left vein in 
passing over the vertebral bodies is particularly subject to 
pressure with resulting stasis. It is also worthy of note that the 
obturator nerve lies in close proximity to the common iliac 
vein at its point of origin at the sacroiliac joint; hence pain 
along the inner aspect of the knee (obturator nerve pressure) 
associated with these signs of venous obstruction or stasis 
serves even more clearly to localize the causative pathological 
process. 

Venous obstruction to the inferior vena cava itself produces 
the described evidences upon both sides of the body, though 
involvement of one side may antedate gross involvement of 
the other. With marked degrees of caval obstruction (throm- 
bosis) the anterior abdominal wall circulation becomes reversed 
and the venous current passes from below upward along the 
superficial epigastric and superficial circumflex iliac vessels 
to reach the lateral abdominal walls and (for the most part) the 
axilla (lateral thoracic veins; see details further on). Accord- 
ingly dilated veins on the lateral portions of the anterior 
abdominal wall are referred to as the “‘caval collaterals” in 
contradistinction to dilated veins about the umbilicus as seen 
with portal obstruction (the “‘portal collaterals”) (Fig. 155). 
With obstruction of the inferior cava ascites becomes a 
prominent part of the clinical picture (see Fig. 154c). And when 
the level of the obstructing process is above that of the entrance 
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of the renal vein, renal stasis (albuminuria, tubal casts, and 
even hematuria) becomes superimposed. Here the absence of 
edema of the eyelids, of high blood pressure, dilated left heart, 


Fic. 155. Portal collateral superficial veins (a) and caval collateral superficial veins (B), 
(From Quervain.) 


accentuated aortic second sound, and other evidences of true 
kidney disease aid in determining that the urinary findings 
are due to simple stasis of the venous supply of the kidney.*” 

The direction of the blood current in a vein may be detected 
as follows: select a part of the vein free from branches (Fig. 
156); express the blood from this segment by means of two 
fgers put close together, then drawn asunder while light 
even pressure is maintained over the vein by each finger; when 
the vein is empty lift one of the two fingers and note whether 
the vein fills and how rapidly; repeat the procedure, this time 
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removing the other finger. By this test it is ordinarily easy to 
determine the direction in which the blood stream is moving.?" 
The procedure may be practiced and tested upon the dorsum 


Fic. 156. Method for testing direction of venous current. 


a. Prominent veins. B. Obliterating a vein by stripping. c. Lifting proximal finger 
(vein remains obliterated). p. Lifting distal finger (vein suddenly fills). 


of the hand, held considerably lower than the heart to render 
the veins salient. A second method is to use a single finger, 
carrying it lightly along the course of the vein; when traveling 
with the current the blood chases along after the finger, keeping 
the vein filled; when traveling against the current the vein 


| 
by 


THE GASTROINTESTINAL TRACT 429 


remains empty in the area over which the finger has passed 
unless a branch has been reached, when the emptied segment 
suddenly fills. In the veins in question (caval collaterals) the 


Fic. 157. Varicose thoracic and abdominal veins in a case of syphilitic mediastinitis 
of long duration. (From French.) 


normal current is downward, for these vessels take blood from 
the lower abdomen to the thigh, then inward and upward 
by way of the external iliac vein, common iliac vein, and infer- 
lor vena cava to reach the right auricle. With a reversal of the 
current the blood flows upward on the lower anterior abdominal 
wall ultimately to reach the superior vena cava, chiefly by way 
of the axilla (passing by the lateral thoracic veins into the 
axillary veins) or to the regions of the ribs, breasts and dia- 
phragmatic attachments (penetrating branches of intercostal 
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veins to reach the azygos and hemiazygos veins, and through 
them the superior cava; penetrating branches of internal 
mammary veins and through these into the innominate; pene- 
trating branches of the musculophrenic veins to terminate 
in the internal mammary vein) (see Fig. 154B). Because of these 
various routes which disperse the obstructed blood the super- 
ficial varicosities are most marked immediately about Poupart’s 
ligament. 

Superficial abdominal veins may be dilated because of 
mediastinal as well as from intra-abdominal obstructions 
(Fig. 157). But in the former instances the obstruction is to 
the superior vena cava or its tributaries so that the blood 
current is downward over the thoracic and anterior abdominal 
walls. The varicosities are not most marked over Poupart’s 
ligament but about the shoulder girdle and upper thoracic 
cage; the arms, neck, mouth and head show venous dilatations 
never observed as a result of inferior vena caval obstructions 
(Fig. 154D). Upon such grounds the differentiation of these 
obstructions is quite simple. 

The foregoing anatomical review of the results of venous 
obstructions at higher and higher levels within the pelvis and 
abdomen is made more valuable when considered in the light 
of known clinical findings concerning caval obstructions. The 
three great groups of conditions which cause venous embarrass- 
ment are (1) thrombosis (without external obstruction), (2) 
local compressions (chiefly due to mvolvement of adjacent 
retroperitoneal glands), (3) marked increases in the general 
intra-abdominal tension as with ascites. 

Thrombosis accounts for almost every case in which the 
caval collateral circulation is extremely marked. Since throm- 
botic plugging completely occludes the vessel all of the blood is 
rerouted and the reversed direction of the venous current in the 
affected superficial veins is readily demonstrable. Inferior vena 
caval thrombosis usually starts in a smaller tributary either in 
the thigh or pelvis and spreads upward.*!? The onset is sudden. 
Edema of the leg is an initial symptom. Usually a single 
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extremity is first involved. Both extremities become implicated 
when the ascending thrombotic process reaches the junction of 
the common iliac veins situated at the level of the fifth lum- 
bar vertebra. 

Local compression of the vena cava is usually due to 
involvement of the retroperitoneal lymph glands adjacent to 
this vessel.?° And whereas enlarged glands of Hodgkin’s disease 
or tuberculosis may produce mild signs of stasis it is the hard 
lymphadenopathies of carcinoma which account for most 
instances of marked or moderate caval stasis not due to 
thrombosis or ascites. These malignant lymphadenopathies 
are usually secondary in nature. Venous blockage due to free 
intraperitoneal tumors is rare.*!* Such masses tend to slide over 
the peritoneal surface to other parts of the peritoneal cavity 
rather then to press directly upon the retroperitoneal vessels. 
And a small hard gland located in juxtaposition to the inferior 
vena cava causes obstructive symptoms more often than does 
a much larger mass free within the cavity. 

Increased general intra-abdominal pressure, when of con- 
siderable degree, causes flattening of the inferior vena cava and 
interfers with the flow of blood to the heart. Stasis from 
such a condition is, however, a late sign and the true diagnosis 
of the cause of both the pressure increase and the late venous 
obstruction is usually arrived at from earlier signs and 
symptoms. 

When hematuria is followed by the secondary development 
of venous evidences of inferior caval obstruction it is likely 
that a malignancy of the kidney is being dealt with and that 
an early involvement of the renal veins has led to an extension 
to the cava, possibly as a malignant thrombosis, or that 
secondary malignant lymphadenitis has developed.*"* When 
the enlarged superficial veins appear before the onset of 
hematuria a primary malignancy of the kidney is unlikely. 

Visibly dilated veins form but a part of the clinical picture 
of portal obstruction. This might be described as follows: 
1. chronic dyspepsia; 2. hematemesis; 3. ascites; 4. splenic 
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enlargement; 5. dilated veins. Hematemesis is more frequent 
with portal obstruction than with actual gastric disease.?” 
In differentiating the condition it is to be borne in mind that 
the clinical picture of cirrhosis is more extensive than that of 
peptic ulcer (ascites, internal hemorrhoids, engorged superficial 
veins, evidences of alcoholism). Simple diapedesis, or actual 
rupture of a dilated vein within the stomach or esophagus 
explains the origin of the bleeding with portal obstruction. 
The amount of the bleeding varies accordingly (hematemesis, 
melena, occult blood). When cirrhosis of the liver is the cause 
of portal obstruction a fine tremor of the tongue and fingers, 
an alcoholic facies, and often a slight chronic jaundice are 
added to the picture. A tendency to diarrhea is also common, 
probably due to the accumulation of fluid within the lumen 
of the bowel as a result of diminished activity within the 
absorptive functional third of the gastrointestinal tract 
(stasis).7?6 

The collateral circulation with portal obstructions has 
previously been shown (see Fig. 22). The surface engorgement, 
it will be noted, is chiefly about the umbilicus and is located 
toward the center of the upper abdomen. Many of the vessels 
which become dilated are deeply situated and are encountered 
by the operator rather than by the clinician. Indeed the 
degree of the surface venous engorgement offers some basis 
upon which to estimate the amount of dilatation of the deeper 
anastomotic channels. At times a single superficial dilated vein 
calls attention to the condition (Fig. 158). A true caput 
Medusae is rare, being encountered “‘chiefly in textbooks.” 
The relation of the superficial abdominal veins to the two great 
venous systems (portal and systemic) is illustrated by this 
observation: when a malignant nodule about the porta hepatis 
has caused venous dilatation of the periumbilical veins (portal 
collaterals) and at the same time ascites with swelling in the 
extremities and dilated lower abdominal veins (caval collater- 
als), the removal of the ascitic fluid by tapping will be followed 
by a disappearance of the caval collateral vessels while the 
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portal set remain engorged; that is, removing the weight of 
the ascitic fluid from the inferior vena cava ends engorgement 
of the caval veins but because of the continuation of the 


Fic. 158. Often a single dilated superficial vein calls attention to portal vein obstruction. 


pressure on the portal vein by the malignant nodule the 
portal collaterals remain dilated even after abdominal 


paracentesis. 

Considering together all degrees of portal obstructions 
cirrhosis of the liver accounts for about go per cent of cases.?” 
But the causative lesion with those severe grades in which the 
veins of the anterior abdominal wall are markedly distended is 
usually a malignant nodule pressing firmly against the portal 
vein near the porta hepatis.*!* Softer lymphadenopathies, as 
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those of tuberculosis, Hodgkin’s disease or lymphatic leucemia, 
more rarely obstruct the vein. That the site of the malignant 
obstruction is not ordinarily within the liver itself is shown by 


Fic. 159. A. Pylephlebitis; septic embolus reaching liver from infected appendix. 


the fact that when the portal lymphatic glands have escaped 
involvement, multiple tumors may exist within the liver with- 
out causing the least evidence of portal stasis. And even when 
the liver is found to contain one or more nodules the likely 
cause of the stasis is some additional nodule, even though 
smaller, along the course of the vein. Because of the relation 
between portal vein and common bile duct the latter often is 
simultaneously involved, adding deepening jaundice to the 
picture. And while an impacted stone within the common 
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duct is the most frequent cause of gradually deepening jaun- 
dice or of waxing and waning jaundice (ball-valve action), 
stones do not account for simultaneous interference with the 
portal vein. Hence the association of deep jaundice, ascites, 
and dilated superficial ves constitutes presumptive evidence 
of some neoplastic condition near the porta hepatis (gateway of 
the liver), probably a malignancy. (For the differentiation 
of the many causes of ascites see p. 186.) Thrombosis of the 
portal vein is quite rarely the cause of portal obstruction.” 
And when this is the cause the thrombosis is usually of the 
septic type (pylephlebitis), the result of extension from some 
septic focus within the portal drainage area (appendicitis). 
Here the chills, fever, and other evidences of sepsis so dominate 
the picture that the venous dilatation is of less importance as 
a diagnostic aid than with the more chronic forms of portal 
stasis. 

Under the heading *“‘the réle of blood vessels in determining 
anatomical arrangements within the abdomen,” the relation 
of the portal vessels to the lobes of the liver will be dealt with 
and further anatomical details concerning the tributaries of 
the portal system discussed. 

The liver serves as a filter for emboli which originate from 
veins of the portal system (Fig. 159A). Inflammations of the 
appendix account for the majority of cases of hepatic embolism 
and of portal thrombosis.” Here the route of travel is through 
the iliocolic vein, the superior mesenteric vein, and the 
portal vein to the liver. Septic emboli set up a pylephlebitis or 
cause multiple abscesses in the liver; bland emboli cause 
infarction. Upper abdominal operations (on gall bladder, 
stomach, duodenum) or any within the sphere of the portal 
system (resection of omentum, resection of bowel, etc.) may 
produce secondary changes in the liver as the result of exten- 
sion along the veins; pelvic operations, on the other hand, are 
more seldom followed by liver complications for pelvic veins 
drain into the systemic circulation by way of the iliac veins.?”° 
System icemboli lodge in the pulmonary artery or its branches 
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(Fig. 1598). Such emboli may reach the right side of the heart 
from any of the veins which drain into the inferior vena cava 
(saphenous veins, femorals, iliacs, uterine, renal). Death within 
ten minutes is the rule when the main pulmonary trunk is 
blocked. Emboli small enough to pass the main trunk lodge in 
the finer branches of the pulmonary artery. The right base is 
more frequently involved than the left since the right branch of 
the pulmonary artery is larger than the left.**! Dyspnea, orthop- 
nea, coughing up of frothy sputum, hematemesis, and sharp 
precordial pain are outstanding symptoms of pulmonary 
embolism. Roentgencgrams may aid in differentiating pulmo- 
nary infarction from bronchopneumonia and, lobarpneumonia 
or massive collapse of the lungs (triangular shadow near lung 
periphery; sharp outlines; predilection for right base).*° 
Embolism occurs with half the cases of postoperative throm- 
bosis. The incidence of thrombosis followmg abdominal and 
pelvic operations is stated to be from 1 per cent to 4 per cent or 
more of cases; embolism occurs, accordingly, in from .5 per 
cent to 2 per cent or more of cases.***?*4 The incidence of 
thrombosis is reduced by gentle handling of the tissues at the 
time of operation. And by avoidance of massage or movements 
at sites of thrombosis the percentage of incidence of embolic 
phenomena is lowered. 

Pregnancy is the most frequent exciting cause of varices 
of the vulval veins and if the varicosities antedate gestation 
the condition is always aggravated during this period.” Other 
causes are pelvic tumors, uterine displacement, laborious 
occupations in the standing position; but pregnancy is so far 
the most common cause that the presence of large vulval 
varicosities should at once excite suspicion of the presence of 
this condition (Fig. 160). Nearly every pregnant woman has one 
or more phlebectasiae within the lower half of the body. Vari- 
cosities are marked in 20 per cent; the usual sites in the order 
named are the legs, vulva, mons, pelvis, rectum, anus, vagina, 
abdomen, buttocks.?*° Venous dilatations may become marked 
in the earliest weeks of pregnancy and may totally disappear 
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within a few weeks post partum or even after fetal death and 
before the uterus has been emptied. These facts suggest that 
mechanical pressure is not the sole cause of the condition; the 


Fic. 160. Varicose veins of vulva. (From DeLee’s Principles and Practice of Obstetrics. 
W. B. Saunders Co.) 

specific gravity of the gravid uterus is about the same as that 
of the intestinal mass. The contrast between the rarity with 
which free intra-abdominal and intrapelvic tumors give rise 
to the extreme degrees of varicosities (particularly of the vulva) 
and the frequency with which pregnancy will produce them, 
leads to the conclusion that when pregnancies and free pelvic 
tumors are being differentiated the presence of large vulval 
varices points strongly toward pregnancy. 
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The common type of varicocele is located upon the left side 
and involves chiefly the pampiniform plexus (spermatic veins 
proper) while the veins of the vas are implicated to but a 
limited degree. To be differentiated from this usual variety 
is the so-called symptomatic varicocele which is secondary to 
and caused by some abnormal condition within the abdomen. 
Ninety per cent of varicoceles occur upon the left side, 10 
per cent are bilateral, while less than 1 per cent are found upon 
the right side only.*” The normal predilection for the left side 
is ordinarily ascribed to the fact that the left testicular vein 
enters the left renal vein at a right angle while the right testic- 
ular vein enters directly into the inferior vena cava, taking 
an oblique and non-obstructing course (see Fig. 165). The 
left vein also lies below the sigmoid colon where it is subjected 
to pressures with excessive filling of the sigmoid and with 
constipation. The left vein, in addition, is longer than the 
right. Because of this rarity of right-sided varicoceles an 
enlargement limited to the right pampiniform plexus is to be 
considered presumptive evidence of some intro-abdominal 
obstruction of the right testicular vein (symptomatic vari- 
cocele). When in addition the veins of the vas are extensively 
involved the presumption of high obstruction is strengthened. 
And implication beyond the usual degree, of the veins of the 
vas occurring on either side, should arouse suspicion that the 
condition is symptomatic. A kidney tumor (hyperneph- 
roma, sarcoma, polycystic kidney), is the most frequent cause 
of a symptomatic varicocele. Hence in the presence of any 
varicocele it is a good rule to conduct a careful examination 
of the loms; and with any marked venous varices, whether of 
scrotum, labia, legs, or abdominal walls, complete examination 
of the rectum, vagina and abdomen are indicated. 

Large venous varices immediately below Poupart’s ligament 
not infrequently have been mistaken for femoral hernias 
(Fig. 161). Such an error may be discovered only during the 
course of an operation when the exposed veins are identified 
by their bluish color or by excessive bleeding during search 
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Fic. 161. Saphenous varix simulating femoral hernia. 
A. Note shape of mass (elongated) and association with varices lower in the thigh. 
Observe also that the mass is somewhat lateral to the saphenous opening. 
B. Comparison of position and shape of hernia and varix. 
c. Structures passing beneath Poupart’s ligament. 
pb. Tapping test for saphenous varix. 
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for a hernial sac. The long saphenous vein enters the femoral 
vein through the fossa ovalis and it is through this fossa, just 
medial to the vein, that femoral hernias descend. The struc- 
tures below Poupart’s ligament named from within outwards 
are Gimbernat’s ligament, femoral opening, femoral vein, 
femoral artery and lateral cutaneous nerve. So closely may a 
saphenous varix imitate a femoral hernia that diagnostic errors 
are quite common when examinations are casual and perfunc- 
tory; but absolute differentiation of the two conditions should 
be relatively easy when examinations are careful and complete. 
Among points to be noted in the study of a mass in the upper 
and inner part of the thigh are its color, shape, exact location, 
reducibility, with attention to the ease of reduction, its exact 
method of attainment, and of maintainment; the presence or 
absence of a cough impulse, and the presence or absence of 
special signs or tests. With a varix the color is bluish and is 
situated below the skin; with a hernia, if there is a color altera- 
tion such as produced by irritation or the wearing of a truss, the 
hue is reddish or that of a brown pigmentation and is situated 
within the skin. While a hernia is rounded or ovoid a varix 
tends to follow the axis of the vein, being elliptical or elongated. 
As to location the varix lies lateral to and below the site for a 
femoral hernia which is immediately adjacent to Gimbernat’s 
ligament. The cough impulse with a varix is a characteristic 
thrill resembling the passage beneath the finger of a jet of 
water. Two points regarding the reduction of a varix are partic- 
ularly valuable; when the patient is erect direct pressure of 
the examining fingers causes the mass to disappear but it 
immediately reappears as the fingers are withdrawn and 
repeated as often as desired this test proves constant; when 
the patient is changed to a recumbent posture with his trunk 
lower than his thighs the mass always disappears spontaneously. 
Pressure on the femoral canal retains the reduction of a hernia 
but with a varix such pressure usually causes the mass to reap- 
pear and to increase. A hernia reduces with a gurgle when 
containing gut (enterocele) and with a typical sudden slipping 
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sensation when the contents are solid (epiplocele), sensations 
which are not experienced in the reduction of varices. Perhaps 
the most valuable tests and those pathognomonic of varices 
have to do with the transmission of a fluid wave. Tapping 
lightly over the mass (varix) gives rise to a visible impulse in 
associated varicosities in the neighborhood of the knee;** 
and tapping upon varicosities at or even below the knee causes 
a visible expansion of the mass in the groin and transmits an 
unmistakable wave impulse to a palpating hand held quietly 
over the mass. (See April issue, p. 156.) 

The deep epigastric artery serves as a landmark in differen- 
tiating direct from indirect hernias. A direct hernia is always 
acquired and pushes its way outward through Hesselbach’s 
triangle, not along the inguinal canal Hesselbach’s triangle is 
a small space bounded below by the inner portion of Poupart’s 
ligament, medially by the margin of the rectus muscle and 
laterally by the deep epigastric artery. The deep epigastric 
artery is given off from the external iliac arteryimmediately 
above its termination below the middle of Poupart’s 
ligament to form the femoral artery. The deep epigastric 
passes upward and. inward lying between the peritoneum and 
the transversalis fascia; after forming the outer boundary of 
Hesselbach’s triangle it reaches the rectus muscle the posterior 
sheath of which it enters, ascending behind the muscle to 
anastomose with branches of the internal mammary and 
inferior intercostal arteries. When viewed from the inside the 
anterior abdominal wall immediately above Poupart’s ligament 
shows three depressions of peritoneum (inguinal peritoneal 
fossae (Fig. 162) of which the external (foveae inguinal 
lateralis) corresponds to the abdominal inguinal (internal) 
ring while the middle and internal lie to either side of the 
obliterated hypogastric artery. These latter foveae (middle 
and internal) both lie within the limits of Hesselbach’s triangle 
and it is through one of these that a direct hernia bulges. 
Hence the direct hernia protrudes from behind the external 
inguinal ring and it escapes on coughing even when pressure 
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is made over the internal (abdominal) ring, a fact which also 
serves to distinguish a direct from an indirect rupture.*® In 
examining for an inguinal hernia it is suggestive when the finger 


Fic. 162. Inguinal foveae or pouches. 


Fovea lateralis lies external to deep epigastric artery. 

Fovea medialis is situated between inferior epigastric and obliterated umbilical 
arteries. 

Fovea supravesicalis lies to medial side of obliterated umbilical artery, namely 
between it and the urachus. 

Indirect hernias originate at fovea lateralis, whilst direct hernias originate at fovea 
medialis. (From Hertzler’s The Peritoneum, Mosby.) 


passes directly backward into the abdomen below the external 
ring instead of upward and outward along the inguinal canal; 
but the only way in which to be certain that a hernia is truly 
direct is to see the relation of artery and hernial bulge at 
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operation or to feel the pulsation of the deep epigastric artery 
lateral to the origin of the hernia (neck of hernial sac). The 
identification of inguinal hernias as direct and indirect Is 
perhaps more of anatomical than of surgical interest. This 
exact preoperative diagnosis is somewhat academic for at 
operation the inguinal canal is opened sufficiently in either 
case to completely expose the floor of the inguinal canal and to 
show the degree to which it is weak and the exact nature of the 
weakness. 

An additional use of an artery for diagnosis is the femoral 
test for hypogastric peritonitis.**° This test, while not pro- 
posed as one of outstanding value, is, nevertheless, of consider- 
able interest and should be kept in mind for use in selected 
cases as part of the diagnostic routine. The sign is based upon 
the fact that the external iliac artery, lying below the posterior 
parietal peritoneum and upon the psoas muscle, may be 
engorged by digital pressure over the femoral artery near its 
origin, thus backing up the arterial current in such a fashion 
as to cause the patient pain when the peritoneum over the iliac 
vessel is the seat of inflammation. The fingers of the diagnosti- 
cian are pressed firmly upon the patient’s thigh immediately 
below the middle of Poupart’s ligament, obliterating the 
femoral arterial pulse; the patient now complains of a deep- 
seated throbbing pain if there is inflammatory involvement of 
the peritoneum along the course of the external iliac artery. 
When the femoral test is positive the psoas test (see p. 75) 
will probably also be found positive. Both signs give presump- 
tive evidence of a local inflammatory process but neither 
serves to identify the primary cause of the peritonitis or to 
distinguish this from a localized retroperitoneal involvement. 

In the diagnosis of any aneurysm the expansile quality of 
the pulsation is the outstanding characteristic (Fig. 1634-c). 
Within the arterial widening or sac the transmitted force of the 
cardiac ventricular systole is carried to all parts of the interior, 
according to the laws of hydraulics, and the elastic aneurysmal 
wall, unless there be extensive clotting within, undergoes 
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Fic. 163. Aneurysm of abdominal aorta. 


A. Tumor as seen on simple inspection. 


B. Palpating mass to elicit expansile pulsation. 
c. Measurement of lateral movement of fingers in detecting expansile character of 
pulsation. (From Third Surgical Division of Bellevue Hospital.) 
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enlargement or dilatation in all directions. When the aneurys- 
mal mass is superficial in location, is plainly visible and can be 
handled, this expansile quality is not difficult to detect. The 


Fic. 164. Lateral view of tumor of abdomen due to aneurysm of common iliac artery 
causing prominence in right iliac region. Note extensive varicose veins along outer 
aspect of thigh. 

(From Eisendrath’s Surgical Diagnosis. W. B. Saunders Co.) 


separation of any two points on the surface may be accentu- 
ated by attaching two indicators (bits of paper, matches) over 
the bulging mass and noting the lateral excursion of the upper 
extremities of the indicators. Digital pressure over the artery 
proximal to the mass causes it to reduce in size and the expan- 
sions to diminish. When, however, the aneurysm is within the 
abdomen (aorta) these simple and often conclusive tests are 
not applicable for the mass is more deeply situated and is 
likely to be covered by bowel or some other intra-abdominal 
structure. Here chief reliance for the detection of expansile 
pulsation must be placed upon the clinician’s tactile sense. 
The examining hand is placed over the mass, the fingers 
encircling the tumor and being held equidistant from one 
another; the pulsation, as it impinges upon the fingers, 
spreads them slightly apart. At times this lateral motion 
may be seen as well as felt. When the mass is not an aneurysm 
but has a pulsation which is merely transmitted to it from an 
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adjacent artery it has an upward and downward but no lateral 
or expansile motion, for the true expansile quality is only 
possible when the interior of the mass communicates with the 
blood stream. The diagnosis of an abdominal aneurysm may 
be aided by a history suggesting an adequate etiology (syphilis, 
injury), by evidences of arterial changes at other points 
(collateral circulation, delayed distal pulse, mequalities in 
different arterial pulse times), and by the presence of a thrill, 
hum, or bruit over the mass (Fig. 164). Yet the one pathog- 
nomonic sign is the demonstration of true expansile pulsation. 
After an abdominal examination, local redness or hyperemia 
is sometimes noted to be definitely more marked in some 
particular region of the abdominal wall. This is usually over 
the point of maximal rigidity, tenderness or hyperesthesia. 
When the phenomenon is observed the casual explanation 
often given is that this area has been palpated with more vigor 
or longer than other regions. Yet upon more careful study of 
such cases it is found that the increased redness occurs when 
the skin irritation is of but the slightest degree and that 
vigorous irritation elsewhere on the walls fails to produce an 
erythema of equal intensity. Moreover when a series of lines 
or long light scratches with a fairly sharp object (as an appli- 
cator) are made over the abdominal wall the resulting dermato- 
graphism is more marked in these definite local areas. When 
the scratches are made first in one plane, then at right angles 
to this plane, local dermatographism shows as a red cross 
sharply demarcated from surrounding skin (“‘red-cross sign’”’). 
Not only are the red lines or crosses more marked and wider 
than elsewhere and do they appear with lesser degrees of stim- 
uli, but they also persist after the normal dermatographism of 
other parts of the abdominal walls has disappeared (one to three 
minutes). The red cross may last for many minutes or for 
hours. The borders separating the increased erythema or der- 
matographism from the normal skin are sharp and abrupt, 
rather than blended indefinitely with adjacent areas. More 
careful study of this phenomenon shows that it often follows 
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precise metameric or segmental distribution. The significance 
of this vasomotor phenomenon as to abdominal diagnosis, and 
its relation to cutaneous hyperalgesia and altered responses 
to heat and cold, will be reserved for the chapter dealing with 
visceral neurology when the relation of spinal cord segmenta- 
tion to cutaneous zones or fields is dealt with and the subject of 
vasomotor nerves is considered. 

Similarly other vascular phenomena dependent upon vaso- 
motor innervation (such as the relation between splanchnic 
vasodilatation or constriction and cerebral anemia or fluctua- 
tions in the systemic blood pressure) will be taken up with a 
study of visceral neurology. 

Bleeding into the gastrointestinal tract may occur from 
veins, arteries or capillaries. Following any erosion of the 
mucous membrane or into deeper structures some amount of 
blood enters the lumen of the canal; this must be discharged 
by way of the mouth (hematemesis; coffee-ground vomitus) or 
by the rectum (frank rectal bleeding; melena; occult blood). 
The term nematemesis is_ self-explanatory. Coffee-ground 
vomitus is due to a changing of hemoglobin into hematin by 
the action of the gastric juice. The passage of bright blood by 
rectum is termed rectal bleeding; but the passage of dark or 
altered blood is referred to as melena (Gr. melas, black). The 
black color of the motion is due to the action of digestive juices 
on the hemoglobin and signifies that the blood has arisen in or 
passed through the secretory functional division of the tract. 
The passage of such small quantities of blood that they cannot 
be detected by inspection is referred to as a discharge of occult 
blood (L. occulare, to hide). Occult blood is detected by the 
use of chemical tests (guaiacum test; denzedin test) or by use 
of the spectroscope, (motions acidulated with acetic acid, 
then extracted with ether, giving a solution of clear blood pig- 
ment suitable for spectroscopic study). Concerning blood 
discharged by these routes and in these varying amounts the 
clinician has certain generalizations or rules.**!~?*4 
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Vomited blood does not necessarily originate from the 
stomach; it may have been swallowed and actually have arisen 
from esophagus, lungs, mouth or nose. 

Even when vomited blood actually does arise from the stom- 
ach, peptic ulcer is by no means exclusively indicated; gastritis, 
corrosive poisons, ruptured gastric varices, Injuries, aneurysms, 
neoplasms, are among the possible causes. 

Hematemesis, then, points away from rather than toward a 
diagnosis of gastric ulcer. 

Hematemesis is, nevertheless, an important sign of peptic 
ulcer; it occurs in something less than 25 per cent of cases; it 
is seldom the initial or only symptom of ulcer; ulcer as a true 
cause is determined by other evidences (history; x-ray; by 
exclusion). 

The longer gastric symptoms precede hematemesis and the 
more definite is the associated abdominal pain with relation to 
meals, the more likely is the vomiting of blood to be due to 
peptic ulcer. 

With males gastric ulcer is the most likely cause when hepa- 
tic cirrhosis and the swallowing of blood can be excluded; 
hematemesis is less likely with duodenal than with gastric 
ulcer. 

Hematemesis occurring in an individual who has had a 
good appetite but who has feared to eat because eating uni- 
formly sets up pain is quite certain to be due to gastric ulcer. 

The older the patient and the more definite the history of 
alcoholism the more likely is the hematemesis to be due to 
cirrhosis of the liver. 

Cirrhosis of the liver is probably the most likely single 
cause of hematemesis. (For associated evidences of cirrhosis 
see p. 189.) While hematemesis from cirrhosis may precede 
ascites, jaundice, superficial varicosities and other evidences, 
there will quite surely be found enlargement of the liver and 
often a palpable spleen; the characteristic facies and tremor 
will seldom be absent. 
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Hematemesis from gastric cancer is usually slight when 
present. The vomiting of blood in any degree occurs with less 
than 20 per cent of cases of gastric carcinoma; vomited blood 
from cancer is almost uniformly coffee-ground in character. 

Hematemesis is by no means uncommon with blood diseases 
here it is often associated with epistaxis or bleeding in other 
parts of the body (purpura; hemophilia; leucemias, pernicious 
anemia). Gastric bleeding with splenic enlargements has been 
explained as due to the relation between the vasa brevia and 
the splenic circulation. 

Hematemesis in the absence of a history of gastric ulcer, 
the absence of evidences of cirrhosis of the liver, and unasso- 
ciated with enlargement of the spleen should lead to a careful 
search for some cause for the swallowing of blood. 

When epistaxis is present with hematemesis the latter is 
probably due to the swallowing of blood; but it must be kept 
in mind that the two most common causes of epistaxis in adults 
are cirrhosis of the liver and chronic interstitial nephritis. 

If blood is obtained by the blowing of the nose the cause of 
the hematemesis is probably swallowed blood. 

Cough, obvious evidences of serious disease of the lung, and 
the presence of frothy blood lead to the suspicion that any 
associated hematemesis is due to the swallowing of blood. 

With wasting, dysphagia, and presternal distress the pres- 
ence of a malignant growth of the esophagus or mediastinum 
should be considered. 

A careful examination of the nose, mouth, pharynx, chest, 
and abdomen is a requisite with every patient complaining of 
hematemesis. 

Concerning the passage of unaltered blood by rectum 
the following generalization may be made. The source of the 
bleeding is quite surely some point situated distal to the 
proximal ileum; blood from the terminal ileum and proximal 
colon tends to be mixed with the motions; bright blood streak- 
ing the motions but remaining unmixed with other discharges 
presumably arises from a rectal, perirectal or anal disorder; 
blood mixed with pus signifies some deep ulceration. 
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Melena is usually associated with some ulcerative lesion 
within the stomach or duodenum, for the altered color, as 
previously discussed, is produced by the action of digestive 
fluids elaborated within the secretory functional division of the 
digestive tract on the hemoglobin. Gastric or duodenal lesions 
give rise to bright blood by rectum only in such rare instances 
as those in which bleeding is copious or the passage through 
the lower intestinal tract is very rapid. 

Occult blood may be caused by any breach of surface at any 
point within the gastrointestinal tract (ulcers, inflammations, 
newgrowths, parasites). Occult blood, then, does not in itself 
serve to identify or indicate any specific lesion. The established 
presence of occult blood either tends to confirm a diagnosis 
already presumptively established on other grounds or to 
indicate the need for detailed study by other methods in order 
to ascertain Its exact cause. 

The physical examination or the history may at once clear 
up any question as to the cause of the specific case of gastro- 
intestinal bleeding. 

Anal and perianal lesions (fissures, fistulae, hemorrhoids) 
may be discovered by local examination of the parts in a good 
light. Those within anal canal, rectum and lower sigmoid 
(neoplasms, ulcers) are quite certainly to be detected by rectal 
digital or sigmoidoscopic examinations, providing the rectum 
is reasonably free of impacted feces. 

When a sausage-shaped mass is palpated within the abdo- 
men of an infant complaining of sudden severe abdominal 
pain, an associated bloody diarrhea is almost certainly caused 
by intussusception. 

Combined slimy (mucus) and bloody discharge associated 
with cramp-like pain in the region of the colon is likely to be 
caused by mucous colitis. Tenesmus, low sacral or perineal 
pains suggest pathological conditions within the lower colon or 
rectum. 

Headaches, epistaxis, fever, rose spots and a large spleen, 
or a leucopenia, combined with diarrhea or the passage of 
blood, indicate typhoid fever (Widal test). 
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A tuberculous ulcer as a cause of blood per anum is unlikely 
unless definite signs of pulmonary tuberculosis are also present, 
for tuberculosis of the bowel is rare without previous thoracic 
involvement. 

Bloody diarrhea quickly following sudden symptoms of 
collapse and severe abdominal pains, and occurring In a patient 
known to be suffering from aortitis or heart disease, particularly 
a malignant or ulcerative endocarditis, leads to the strong 
suspicion that an embolus has plugged the superior mesenteric 
artery; the same picture may be caused by mesenteric throm- 
bosis following an abdominal operation. 

Blood by rectum in association with epistaxis, petechiae, 
joint pains, or evidences of any bleeding elsewhere within 
the body should suggest purpura hemorrhagica or hemophilia. 

When there is weakness, anemia, high blood pressure, 
enlargement of the heart (dilated left ventricle) and when 
albumin and casts are discovered in the urine the anal blood 
may arise from a chronic Bright’s disease. 

Frank rectal bleeding, copious, and with blood unmixed 
with motions, occasionally occurs with cancer of the rectum, 
but far more often arises from a hemorrhoid or rectal polyp. 
The anal discharge typical of cancer is watery and foul and 
may contain broken-down neoplastic masses. 

Faced, then, with the presence of blood discharged per 
anum the clinician searches for typical clinical pictures of 
conditions known to be causes of such a discharge and examines 
his patient thoroughly with all possible causes in mind; he is 
aware, however, that the most likely single cause of occult 
rectal blood and of melena is peptic ulcer. (Associated findings 
with peptic ulcers have been dealt with on pp. 259 and 260.) 

The vascular system requires careful study, also, in order 
that its own disorders may be distinguished from those of 
intra-abdominal organs. Passive congestion of the liver with 
uncompensated heart disease is sometimes mistaken for an 
inflammation of the gall bladder. Sudden embolic plugging of 
the superior mesenteric artery closely simulates acute intestinal 
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obstruction of the mechanical type. Petechial hemorrhages 
with purpura are perhaps as common in mucous membranes 
as in skin and it is not surprising that with Henoch’s purpura 
when the terminal ileum and appendix are the sites of hemor- 
rhagic infiltrations the findings upon abdominal examination 
alone should imitate almost exactly the signs produced by an 
acute inflammatory involvement of the region (acute appen- 
dicitis). Edemas of the enteral wall with allergic phenomena 
(food idiosyncracies) and with Von Quincke’s disease (angio- 
neurotic edema) tend to disappear spontaneously with almost 
the same degree of safety as do analagous swellings of angio- 
neurotic origin situated in superficial regions; yet ill-advised 
operations are not infrequent (diagnostic errors) with these 
conditions. The mimicry of gastric carcinoma by cirrhosis of 
the liver is so well-known that patients recognized to be suf- 
fering from the chronic dyspepsia of cirrhosis may be allowed 
to develop advanced cancer before receiving radiographic 
study, in cases where gastric malignancy has become super- 
imposed upon the liver disorder. Diagnostic difficulties with 
tabes dorsalis, plumbism and brain tumor need but to be 
mentioned to be fully appreciated. Angina abdominalis, similar 
in mechanism to cardiac angina, is characterized by inter- 
mittent attacks referable to individual abdominal organs and 
the origin of these visceral crises is so easy to overlook that it 
seems a good rule routinely to examine the patient’s feet when 
long-standing attacks of vague intermittent abdominal dis- 
turbances are complained of in order that vascular changes 
typical of arteriosclerosis or of Raynaud’s disease do not pass 
unrecognized. 

Many such points relative to the relation of veins and arter- 
ies to abdominal diagnosis cannot, due to lack of available 
space, be adequately dealt with here but may be studied in 
general medical textbooks. Needless operations and diagnostic 
blunders are unavoidable unless the surgeon (diagnostician) 
is well acquainted with the manifestations of medical conditions 
which simulate diseases within his own domain; or unless pre- 
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operative consultations with internists are secured with sufli- 
cient frequency when clinical pictures arouse suspicion because 
atypical. How can diagnostic errors be avoided when the 
condition from which the patient actually suffers falls outside 
of the vocabulary or outlook of the surgical diagnostician who 
acts as sole judge and dictator of the patient’s destiny? No 
amount of conscientious gathering of additional data will 
lead to a correct conclusion unless in the correlation and 
interpretation of the data the viewpoint and knowledge of the 
diagnostician be sufficiently broad. Collateral reading and study 
by the surgeon outside of his own domain and consultations 
on all problem cases offer the only protection to the patient 
afflicted with some non-surgical disorder which simulates an 
intra-abdominal surgical disease. 

2. SuRGICAL MANAGEMENT OF ABDOMINAL VEsSELs. The 
abdominal aorta begins at the aortic opening in the dia- 
phragm opposite the lower border of the last thoracic verte- 
bra and extends to the level of the body of the fourth lumbar 
vertebra where it terminates to the left of the midline by 
bifurcating into the right and left common iliac arteries (Fig. 
165). This great vessel traverses, then, the epigastric and 
umbilical region of the abdomen, its point of termination being 
opposite a transverse line connecting the summits of the iliac 
crests, that is, about 34 in. below and to the left of the umbili- 
cus. The branches of the abdominal aorta are the following?” 


Visceral Parietal 


Unpaired Paired Unpaired Paired 


Celiac Suprarenal 'Middle sacral Inferior phrenic 
Superior mesenteric Renal (which is the origi- | 

| nal continuation) 
Inferior mesenteric Testicular or ovar- | Lumbar (four pairs) 
ian | Common iliac 


The gastroenterologist is chiefly interested in the three unpaired 
visceral branches, celiac axis, superior and inferior mesenteric 
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arteries, which form the entire arterial supply of the gastroin- 
testinal tract. The celiac axis (abdominal whorl) arises from the 
front of the aorta between the crura of the diaphragm opposite 


a phrenica inferior 


V. spermatica interna 
(v. testicularis) 
V.lumbalis III 
V. lumbalis 

ascendens 


V. ilio- 
lumbalis 
V. circumflexa 
ilium profunda 


Ductus deferens 
Ureter 


V. epigastrica inferior “ 
| V. iliaca communis 
Plexus pampiniformis 
V. epigastrica inferior 
ica sacralis lateralis 


V. sacralis media‘ Plexus anterior j 


Fic. 165. Gastrointestinal branches of abdominal aorta. (From Spalteholz.) 


the twelfth dorsal spine; it is short and wide, running almost 
horizontally forward for 14 in. to terminate in its three branches, 


left gastric, hepatic and the splenic arteries. Of these branches 
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the gastric is the smallest, the splenic the largest. The superior 
mesenteric artery arises from the front of the aorta at a point 
14 in. below the origin of the celiac axis (opposite the midepi- 
gastric point anteriorly and body of the first lumbar vertebra 
posteriorly). The inferior mesenteric artery arises approxi- 
mately halfway between the origin of the superior mesenteric 
trunk and the aortic bifurcation (i.e. originates about 1 in. 
above the level of umbilicus) and terminates by becoming the 
superior hemorrhoidal artery opposite the upper border of the 
left common iliac trunk, as the arteries cross. 

The size of the great abdominal trunks gives some index of 
the amount of bleeding which would occur from injuries; the 
celiac axis and superior mesenteric artery are as large as the 
common carotid; the splenic, hepatic and renal vessels are 
about the size of the brachial; while the largest part of the 
inferior mesenteric trunk has dimensions equal to those of the 
ulnar artery.”*° Complete blockage of the superior mesenteric 
artery, whether by ligation, embolism or thrombosis is uni- 
formly and promptly followed by extensive hemorrhagic 
infarction of the intestines and death. The hemorrhagic nature 
of the infarction is due to venous backflow, the portal venous 
system being devoid of valves. Anatomically the superior 
mesenteric is not an end artery, as it is provided with some anas- 
tomotic branches with the celiac axis above and the inferior 
mesenteric artery below; yet it is known as a “functional 
end-artery”’ on account of the certain, extensive and severe 
symptoms which follow its occlusion.*** While with emboli to 
small branches of the superior mesenteric artery a relatively 
small portion of the intestine may be affected, gangrene of the 
bowel is quite certain and prompt in the involved segment.** 
Humans can tolerate ligation of the common hepatic artery for 
numerous successful cases have been recorded” but following 
ligation or embolic occlusion there occurs necrosis of large 
amounts of liver tissue; ligations proximal! to the origin of the 
gastric branches have been unsuccessful. With extensive peri- 
hepatic adhesions, marked arteriosclerosis or other. conditions 
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in which collateral circulation is already established, ligation 
near the origin from the celiac axis might prove feasible. The 
ability to safely remove the spleen is well-established. In 
general conditions are better throughout the domain of the 
celiac axis than elsewhere within the gastrointestinal tract for 
the establishment of efficient vicarious arterial circulation by 
way of vessels of the abdominal walls and adjacent viscera. 

The chief arteries of the abdominal walls are the superior 
and inferior epigastrics, the branch of the internal mammary, 
lower two intercostals, lumbar, and iliolumbar arteries, and the 
circumflex iliac arteries. None of these vessels are normally of 
great size and they need not be feared by the surgeon in making 
various incisions through the abdominal parietes since severed 
trunks are usually readily dealt with by direct clamping and 
ligation within the wound. The anastomosis of these arteries 
is sufficiently rich that there is no direct danger in ligations of 
the vessels. 

Surgical management of the abdominal vessels will not be 
discussed with reference to technical details of the actual 
ligations themselves (suture materials, clamping, etc.), but 
only in so far as additional emphasis upon details will serve 
further to clarify anatomical arrangements within the cavity. 

The appendicular artery reaches the appendix by way of the 
mesoappendix, entering this structure from behind the ter- 
minal ileum and taking a course near the free border of the 
mesenteriolum. The vessel is ligated during ligation of the meso- 
appendix (Fig. 166). When the appendix is readily accessible 
and the operation easy to perform the entire mesoappendix 
may be ligated en masse, the ligature being first introduced 
through a rent in the mesenteriolum near the base of the appen- 
dix. When the appendix is long the ligation is best completed 
by using two or more interlocking knots, each of which encloses 
but a portion of the mesoappendix. With the latter method the 
ligature cannot slip. When the mesoappendix is grasped by a 
single clamp the meson must be almost completely crossed by 
the blades to secure all tiny branches of the appendicular artery. 
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In difficult cases it may be necessary to grasp the mesoappendix 
in several steps by several clamps; here troublesome bleeding 
Is quite certain unless care is taken to sever, at each step, 


Fic. 166. Ligating arteries of appendix. 
A. Ligating mesoappendix en masse. Note small arterial twig reaching appendix 
base from cecum. 
s. Appendicular artery ligated. Cecal twig crushed with clamp at base of appendix. 
c. Appendicular artery caught at two points. 
p. Application of several hemostats to mesoappendix. 


only so much mesenteriolum as is crushed within the clamp and 
never to go beyond the crushed portion. Near the base of the 
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appendix is usually found an additional and separate arterial 
twig and brisk bleeding is at times encountered when the vessel 
is cut. Fatal bleeding has been reported from this source. 
The tiny branch arises from either the anterior or posterior 
ileocecal artery; and it is the presence at the base of the 
appendix of this second artery which necessitates the liga- 
tion of the appendiceal stump even after it has been 
crushed and when it is to be inverted. In some instances the 
main arterial supply of the appendix arises at the base of the 
organ. Yet as a rule crushing and ligation of the stump take 
care of the arterial twig (Fig. 166). When bleeding at this point 
is unusual in amount a separate clamp and ligature may be 
required, else a backstitch may be taken at the base of the meso- 
appendix as the inverting pursestring suture is being applied. 
It is chiefly of anatomical interest that the origin of the 
appendicular artery (chief trunk) is in dispute. The vessel is 
variously stated to be a terminal branch of the superior mesen- 
teric artery itself;?* a terminal branch of the ileocolic artery ;?"° 
a branch of the posterior cecal artery;*' or at times a twig 
from either ileocecal artery.*** The vascular supply of the appen- 
dix, like its positions, and like adjacent peritoneal folds and 
bands, is subject to considerable variation. Practical details 
concerning the management of unusual cases of appendicitis 
are reserved for discussion in a chapter dealing with peritoneal 
reflections and ligamenta variata, where it is the purpose of the 
section to focus upon minute variations. 

Ligation of the main trunk of the ileocolic artery is followed 
by gangrene of the terminal ileum, cecum, appendix and 
proximal ascending colon (Fig. 167). The ileocolic artery is 
liable to injury during attempts to remove tuberculous ileo- 
colic lymph nodes. To sever a small branch may not cause 
complete death of the parts for the arterial anastomoses are 
rich, though some of the twigs are end arteries. By cutting 
only the anterior (right) leaf of the mesentery of the terminal 
ileum and enucleating the mass bluntly from within a capsule 
or pseudocapsule, glandular masses may sometimes be suc- 
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cessfully removed without great damage. Sizable masses, how- 
ever, should never be attacked in this region unless the surgeon 
is prepared and willing to perform a complete ileocecal resec- 


Yamus appendicularis. 7 
Tamus 


Fic. 167. Blood supply of lower ileum, cecum, and appendix (from Babcock). Ligation 
of the ileocolic artery, as in the removal of a large mesenteric lymph node is followed 
by gangrene of the terminal part of the ileum, the appendix, cecum, and first part 
of the ascending colon. (From Babcock’s A Textbook of Surgery. W. B. Saunders Co.) 


tion with a secondary ileal stoma or ileocolic anastomosis, 
should the chief vessel (ileocolic artery) be cut.*“ 

The gall bladder is supplied with blood by the cystic artery 
which arises from the hepatic artery itself or its right division 
and divides into two branches which run on the sides of the gall 
bladder. The artery or arteries travel alongside the cystic 
duct and these structures are clamped and ligated together 
(Fig. 168). Safe and successful clamping is aided by making 
upward traction upon the neck of the gall bladder, straighten- 
ing the cystic duct and drawing it away from the common duct 
and under surface of the liver. The loose connective tissue 
between duct and liver is bluntly entered and duct and artery 
together are isolated for from one-half inch to an inch; these 
are now doubly clamped by means of special biliary right angle 
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clamps. It is an excellent safeguard to pass an initial stout 
ligature around cystic duct and artery before these are severed, 
tying the knot toward the common duct from the clamps and 
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Fic. 168. Arterial supply of gall bladder. 


A. Normal arrangement. 
B-E. Some of the more common variations. (After Grant Massie.) 


loosening the clamp blades as the knot is secured. Duct and 
artery are now severed between the clamps and the stump 
again tied. The stump clamp is carefully loosened momentarily 
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as the first component of the square knot is tied and removed 
completely as the second component is made fast. As the gall 
bladder is being removed from below upward oozing may occur 
from the gall bladder bed. This is quickly controlled by a tam- 
pon of hot gauze held firmly against the under surface of the 
liver. The cut edges of the peritoneal folds beside the cholecystic 
stump are caught in a suture and the under surface of the liver 
marking the gall bladder fissure is peritonealized by a running 
stitch. It is an advantage to leave enough of the gall bladder 
fundus attached to the under surface of the liver to allow the 
viscus to be used as a tractor until the oozing bed has been 
covered with peritoneum. When slight bleeding is persistent 
a cigarette drain, a roll of rubber dam, or even a Mickulicz 
tampon may be placed against the under surface of the liver 
and carried out of the surface wound. In case the cystic artery 
bleeds it is well to resist the tendency to grasp frantically for 
the vessel with a clamp, lest the common bile duct be crushed 
or the portal vein or hepatic artery injured. The vessel may be 
temporarily controlled by firm pressure with a sponge, or if 
this fails, by placing the hand in the wound and grasping the 
stump between thumb and forefinger until the field is made dry 
and the vessel is safely grasped under full vision. When the 
initial exposure is adequate and duct and artery are isolated 
and clamped together as described, and particularly when an 
initial ligature is applied before the structures are severed, no 
trouble need be anticipated from severe bleeding. Less common 
arrangements of the blood supply to the gall bladder are shown 
in accompanying figures but when outward traction is made 
upon the neck of the gall bladder while the cystic duct is bemg 
exposed all the possible vessels will be safely grasped together 
as the cystic duct is mobilized and clamped. 

During a cholecystostomy little bleeding occurs and any 
oozing may be controlled by the suture used to hold the 
drainage tube in position and to invert the cholecystostomy 
wound. Dangers to the portal vein and hepatic artery during a 
choledochotomy have been grossly exaggerated. The guide 
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to the supraduodenal portion of the common bile duct is 
the foramen of Winslow; for when the finger is inserted into 
this opening and the free margin of the lesser omentum Is 


Fic. 169. Bolster sutures for lacerations of liver. 


A-B. Use of omentum for bolstering. 


hooked forward the common duct invariably comes forward 
also. The duct may be incised under full vision along its anterior 


and right side with no fear of injury to important vessels. 
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The liver bleeds easily and copiously when lacerated, due 
to its great vascularity and soft structure. Liver bleeding 
sometimes occurs during the progress of operations upon the 
gall bladder, biliary ducts or stomach. As the gall bladder bed 
is bemg peritonealized the liver may be cut by sutures too 
deeply placed or a retractor, particularly a flat retractor, may 
accidentally be turned on edge and made to cut into the liver 
substance. When liver bleeding is severe attempts to control it 
by means of sutures often result in merely increasing the dam- 
age and vascular flow, for as the sutures are tied they tend to 
cut or tear through the tissue. When one is faced with such 
difficulties, two surgical dodges may be of aid. The first is to 
insert the index finger into the foramen of Winslow, hooking 
up the free margin of the lesser omentum (the hepatoduodenal 
ligament) ; by now pressing together the thumb and forefinger 
It is possible to compress both the portal vein and hepatic 
artery, and to control the bleeding until the field is dried and 
the damage is more leisurely repaired. The second is to employ 
sutures of a mattress type and if necessary to place underpin- 
nings of omentum, rubber strips, or strands of suture material 
below the external loops of the sutures (Fig. 169). These 
bolstered sutures will not tear through the liver substance when 
gently but securely tied. If rubber dam is used for bolstering 
a free end is, of course, carried through the external wound, 
where it also acts as a peritoneal drain and may be removed 
after the sutures have been absorbed. Omentum used for 
bolstering may be made up of free grafts fashioned for the pur- 
pose or of free margin of great omentum turned upward over 
the liver surface for the purpose. A flat rubber dam sheet may 
be imposed, in addition, between the margin of the liver wound 
and the adjacent viscera; or a Mickulicz tamponage may be 
utilized, the additional thickness serving to give added hemo- 
stasis, while on the one side gauze and liver are separated by a 
rubber layer and upon the other side rubber is interposed 
between gauze and nearby intestine or stomach. 
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EprponyM 
LUDWIG G. COURVOISIER 


Courvoisier’s Law; a greatly distended gall bladder in case of obstruction in the 
common duct, speaks in favor of a tumor rather than an impacted calculus. 

Ludwig G. Courvoisier. Basel, Switzerland. (Name appears in various sources as 
Louis G.':? and as Ludwig J.° 

Born in 1843. Died April 8, 1918. 

Traveled with parents to Island of Malta at age of seven, where he studied natural 
history and learned the English language. 

Returned to Basel to complete early education. Continued special studies in botany 
and histology. 

1865: Won an award for a paper entitled “Histology of the Sympathetic Nervous 
System.” (Age of twenty-two.) 

1866. Studied for a semester in Géttengen specializing in pathological anatomy. 

1866. Studies interrupted by Prussian-Austrian War. 

1867. Returned to Basel to become assistant in surgical clinic under Socin and 
Bischoff. 

1868. Received doctor’s degree at Basel; Thesis, ““The Microscopic Structure of the 
Spinal Ganglia.” 

For following two years assistant to Socin. 

Then went to London, becoming friendly with Wood, Fergusson, Thompson, and 
Spencer Wells. 

Later, to Vienna, forming friendships with Czerny, and Billroth. 

1871. Received appointment as House Physician to a new hospital in Riehen 
(Diakonssenaustalt). Held position until his death forty-seven vears later (1871-1918). 
Had charge of both medicine and surgery; taught anatomy and nursing to Sisters. 

1880. Became connected with University at Basel. Moved to Basel only in 1883, 
retaining consulting connection at Riehen. 

1888. Appointed Associate Professor at Basel. 

Twelve years later (1900) offered full professorship upon Socin’s death, but refused 
the honor upon the grounds that a younger man could then best assume the duties of 
this appointment. 

Held many honorary positions in scientific societies. 

Casuistisch-Statistische Beitrage zur Pathologie und Chirurgie der Gallenwege. 
Von Dr. L. G. Courvoisier Leipzig, 1890, pp. 57 and 58. Verlag von F. C. W. Vogel. 

Writings many and varied. 

Most important work concerned diseases of the gall bladder. 

Among published works are the following; 

1872. Fall von Addison-Krankheit. 

1875. Statistische Beitrage zur Typhusbehandlung. 

1877. Eine Gastrostomie. 

1883. Behandlung des Empyems der Pleura. 

1883. Gastroenterostomie Posterior. 

1884. Cholecystotomie und- Ectomie. 

1887. Ueber Gallensteinoperationen. 

1887. Fall von Cholecystomie. 

1890. Pathologie und Therapie der Gallenwege. 

1891. Chirurgie der Gallenwege. 

1896. Zur Diagnostik der Gallensteinkrankheiten. 
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CASUISTISCH -STATISTISCHE BEITRAGE 


ZUR 


PATHOLOGIE UND CHIRURGIE 


DER 


GALLEN WEGE. 


Dr. L. G. COURVOISIER, 


LEIPZIG, 
VERLAG VUN F.C.W.VYOGEL. 
1890. 
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Theile ich siimumtliche fir diese Untersuchung verwendbaren 

157 Fille iu 2 Hauptgrappen, so erbalte ich Steinobstractionen, 
100 andre Obstructionen. Wegen ibrer gleichea numeri- 
*schen Stirke lassen sich beide gut vergleichen! Nun collidiren mit 
dea Steinobstractionen weitaus am biufig-teon die Gallenblasenatro- 
phieo (70:57 Fillen 60,4"), viel seltener die Ectasien (17:57 


Die andern Verschiiisse dazezeo treffen viel seltener 
mit Atropbie (s: viel hiafizer mit Ectasie (2:19) zusammen. 
Oder anders ausgedriickt: Bei Steinobstraction des Chole 
dochus ist Ectasie der Gallenblase sclten: das Organ 
ist vorber schon gewibulich geschrampft. Bei Ubstruc- 
tion andrer Art ist dagegeu Ectasie das Gewébuliche, 
Atropbie besteht vur in ‘12 dieser Fiille. 

Dieses Ergebuis der Untersuchung ist mir Uberraschend genug 
gewesen. Gewdbolich wird in deo Hand- uod Lebrbtchera ange- 
geben, Steinol ion des Choledochus fibre durch Gallenstauuug 
zu Gallenblasenerweiterang. Ich finde das gerade Gegeutheil ond 
moss das Feblen civer Ectasie bei Verlegung des Gauges geradezu 
als charakteristisch flr Stein, ibr Vorbandeuseiu als bezeichnend fur 
sonstige Occlusion betrachteu. Wena sich das uoch weiter bestitigen 
sollte, so wire damit ein wichtiger Aubaltspuukt fir die 
differentielle Diagnostik gewonnea! 

Icb babe tbrigens uech auf eine andre Art versucbt erairen, 
ob die eben erirterte Ditlerenz im Verbalten der Galleublase wirk+ 
lich bestebe avd io praxi sich za erkeuven gebe. Unter den in 
meinen Tabellen aufgezablten Operationsfillen finde ich mit Chole- 
dochusobstructionen, darunter 17 durch Steine, 18 durch Strictaren, 
Drack von Tumoren u. 6. w. Noo fallen auf jene 17 our 4, auf 
jene 18 aber 16 mit Ectasic, auf jene 17 dagegen 1:, auf diess 15 
por 2 obne Vergrisseruug der Gallenblase. — Voo den 2” Ectasien 
betreffen nur 4 Steinobstructionen, 16 andre Verschitisse. Dies ist 
also ein noch schirferer Unterschied, als ich iba bei der ersten 
Untersuchang coustatirt batte. 

Uebrigens ist die Erklarung fr diesen Unterschied nitht scbwierig. 
Laut friberer Darstellung 17) stammen cie Choledochussteine in 
der Regel aus der Gallenblase. Auf ibrem Weg aber baben sie, 
wie eben dort gezeigt worden ist, dea Cysticus uod zum Theil die 
Blase gereizt und in beiden deutliche Spuren eines erzwangenen 
Darebtritts in Form einer chronischen Entztindung der Wandong 
binterlassen, welcbe biufig zoletzt zur Schrumpfang jener Bebalter 
Mbrt. Ist oun die Gallenblase so verindert, so wird auch die stirkste 
Gallenstavang sie nicht mebr ausdeboen Bei den meisten 
andern Obstractionen, speciell bei denjenigen durch driickende Ge- 
schwilste, fiodet die andriogende Galle normale, nachgiebige 
Blase vor! 
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1899. Uebersicht uber Meine Gallensteinoperationen. 

1903. Behandlung der Cholelithiasis. 

1913. Eine Basler Gallensteinstatistik. 

Courvoisier did not present his law or sign as being absolute; he presented exact 
figures, however, to substantiate its reliability. He found marked dilatation of the gall 
bladder in 92 of 100 cases of common duct obstruction due to causes other than blockage 
by stones. (Atrophy occurred in but one-twelfth of such cases.) Courvoisier found marked 
atrophy of the gall bladder in over 80 per cent of cases of common duct blockage from 
stones. 

Courvoisier’s participation in the Franco-Prussion war of 1870 gave him great 
opportunity to carry out his studies in surgery. 

Unexpected appointment at Riehen immediately after this war enabled him to marry 
and found his home (age of twenty-eight). 

Contracted severe blood poisoning while at Riehen and wrote one of his books during 
his convalescence. 

Courvoisier’s work was never brilliant but he was most methodical and thorough. 
He became very well known and was in great demand as a consultant. 

Courvoisier was extremely modest with reference to professional honors. This 
attribute kept him from many positions which he might rightfully have held. His refusal 
of the full professorship at Basel in favor of a younger man well illustrated his viewpoint. 

He was in touch with all branches of civic work and played an important réle in 
community public health. 

He founded a savings fund for the sick in the form of insurance with benefits over 
periods of illness. 

Courvoisier throughout his life was a naturalist and upon his death his remarkable 
collection of butterflies was presented to the museum at Basel. 

Courvoisier lived through the periods of sepsis, antisepsis and asepsis and credited 
his predecessor and surgical chief Socin, who did much to advance his surgical fortunes, 
for doing in Basel what Lister has done in Edinburgh to advance antiseptic methods. 
Courvoisier wrote: “Surgery lay at that time (1866) in the septic period as one may call 
it, in a very bad state. Scarcely a wound healed primarily, they all suppurated whether 
they were already infected outside of the hospital or whether due to a well prepared 
operation in the hospital. But Socin was already at that time clear in his mind that 
suppuration, wound fever, pyaemia, erysipelas, could be due only to infection from with- 
out, and with the clear vision of genius as one of the first on the continent, he introduced 
the method of wound treatment, as yet only in its incipiency, in the same manner as the 
Scotchman Lister had sought to do and had developed in Edinburgh in his clinic; and 
it was my privilege to witness all the phases passed through by the new carbolic therapy. 
The success achieved with this treatment was remarkable, although not to be com- 
pared with the later antiseptic er the aseptic method which in turn replaced the former.” 

1. Stedman’s Medical Dictionary, Ed. 8. 

2. Dorland’s Dictionary. 

3. Gould’s Dictionary. 

4. Index Medicus Surgeon General’s Office. 

5. Oblituary; E. Veillon. Correspondence Blatt f. Schweiz. Aerzte, 73: No. 39, 1319, 
1918. 
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STATISTICAL REPORT OF CASES RELATING TO PATHOLOGY AND 
SURGERY OF BILIARY DUCTS 


Dr. L. G. 
(Translated from the German) 


If I divide the 187 cases which were studied in this investigation into two chief groups, 
then I obtain 87 cases as being the result of obstruction by stones, and 100 cases as being 
due to some other form of obstruction. These two groups because of the similar number 
of cases they contain can be well compared with each other. 

Now the cases of obstruction by stones coincide most frequently with the atrophies 
of the gall bladder (70:87 cases = 80.4 per cent) much more rarely with the ectasia 
(17:87 = 19.6 per cent). The other types of obstruction on the other hand, coincide much 
more rarely with atrophy (8 : 100), much more frequently with ectasia (92 : 100). Expressed 
in other words: In cases of obstruction of the ductus choledochus by stones, ectasia of 
the gall bladder is rarely present, this organ being usually shrunken already before 
obstruction took place. In other forms of obstruction on the other hand, ectasia is 
usually present, atrophy being found only in one-twelfth of these cases. 

This result of our investigation was very astonishing to me. It is generally stated in 
handbooks and textbooks that obstruction of the ductus choledochus by stones leads to 
stasis of bile and dilatation of the gall bladder. I find the exact contrary and must 
regard the absence of ectasia in cases of obstruction of the ducts as being actually 
characteristic of obstruction by stones, its presence as indicative of other forms of occlu- 
sion. If this is found to be still further corroborated, then we will have gained thereby an 
important fact in the differential diagnosis. 

I have besides attempted to learn in a different way whether the above discussed 
difference in the behavior of the gall bladder actually exists and whether it lends itself 
to recognition in practice. Of the operative cases enumerated in my tables, I find 35 with 
obstruction of the ductus choledochus, of which 17 were caused by stones and 18 through 
strictures, pressure of tumors, etc. Now, of those 17 cases, only 4 showed ectasia, whereas 
of those 18 cases 16 showed ectasia. Of those 17, on the other hand, 13 do not show any 
enlargement of the gall bladder, and of those 18 cases, only 2 showed no enlargement of 
this organ; of these 20 ectasias, only 4 were due to obstruction by stones, and 16 were due 
to other types of obstruction. This is a still sharper difference and has been demonstrated 
in our first investigation. 

Moreover, the explanation of this difference is not difficult. According to previous 
views, stones in the ductus choledochus were said to originate as a rule in the gall 
bladder. On their way, however, as has been shown above, they have irritated the cystic 
duct and in part also the gall bladder, and have left in both of them distinct signs of a 
forced pathway, namely in the form of a chronic inflammation of the wall. This chronic 
inflammation often leads ultimately to contraction of that reservoir. Once the gall 
bladder has become so altered, then even the severest obstruction to the outflow of bile 
will no longer suffice to distend the bladder. In most of the other forms of obstruction, 
especially those brought about by pressure of tumors, the dammed-back bile finds a 


normal elastic gall bladder. 
QUESTIONNAIRE 


1. How do veins give clinical evidence of intra-abdominal disorders? 
. Why are the diagnostic leads afforded by veins of particular value? 


3. What signs are produced by obstruction of an external iliac vein? 


ty 
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26. 


27. 
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Describe in detail the changes in the lower extremity from obstruction to its venous 
blood current. 
What is the abdominal phase of the clinical picture of iliac vein obstruction? 
With venous stasis in a lower extremity why is the part cool; why dusky color; why 
sometimes pale; at what part of the limb is edema most marked and why? 
Distinguish the edema of venous stasis from that of lymphatic stasis. 
What are the three uppermost tributaries of the long saphenous vein? 
What intra-abdominal conditions are suggested by engorgement of the right superfi- 
cial circumflex iliac vein? 
In what ways does the clinical picture of common iliac vein obstruction differ from 
that of iliac vein obstruction? 
What are the possible urinary findings with marked engorgement of the vesicle 
venous plexus? 
Name the points of anastomosis of vessels of the portal with those of the systemic 
venous system. 
What is the relation between the obturator nerve and the common iliac vein? 
What are the venous tributaries of the hypogastric vein? 
What is the clinical picture of blockage of the inferior vena cava? 
What is meant by caval collatoral veins; by portal collatoral veins? 
What are the urinary and clinical findings with stasis within the renal veins? 
How can these be distinguished from evidences of true nephritis? 
How can the direction of the blood current within a vein be determined? 
What is the normal direction of current within the superficial epigastric vein? 
Describe the rerouting of blood with complete obstruction of the inferior vena cava. 
Name vessels involved. 
What is the direction of blood flow within dilated veins upon the anterior abdominal! 
wall caused by mediastinal tumors obstructing the superior vena cava? 
How do venous clinical evidences of superior caval obstruction differ from those of 
inferior caval obstruction? 
Classify causes of obstruction to the inferior vena cava. 
Discuss differentiation of the various causes of inferior vena caval obstruction? 
What is the clinical picture produced by obstructions of the portal vein? 
Explain the differences between hematemesis and cirrhosis of the liver. 
What is the caput Medusae; name the veins involved, efferent and afferent vessels; 
what is the direction of the venous flow? 
What is the most common cause of obstruction of the portal vein? 
Name or classify causes of portal obstruction; discuss these as to their relative 
frequency. 
What are the probable points of lodgement of emboli originating from common iliac 
vein, ileocolic vein, saphenous vein, renal vein, superior mesenteric vein? 
What are the more common causes of pulmonary embolism, of pylephlebitis? 
Upon which side of the chest are evidences of pulmonary embolism most likely to 
be discovered? 
What are the symptoms of a pulmonary embolus; roentgenographic findings? 
What is the incidence of postoperative thrombosis? 
What is the postoperative incidence of embolic phenomena? 
Name some of the factors within the control of the surgeon which most surely 
decrease the incidence of postoperative thrombosis. 
What is the most common cause of vulval varices; other causes? 
How frequent are phlebectasiae during pregnancy? How frequently do marked 
varicosities occur? 
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40. 


71. 


What are the common sites of varicosities due to pregnancy; to what are these 
varicosities due? 

What percentage of varicoceles are bilateral; what percentage occur upon the left 
side; what upon the right? 


. What is a symptomatic varicocele? 


Explain why varicoceles are more common on the left than on the right side. 


. What are the more common causes of a symptomatic varicocele? 


Upon what grounds may a femoral hernia be differentiated from a saphenous varix? 
Name some of the typical signs that serve to identify a saphenous varix. 

What is a direct hernia? 

Give the origin and course of the deep epigastric artery. 

Between what layers of the abdominal wall does it travel? 

Bound Hesselbach’s triangle. 

What are the inguinal peritoneal fossae? How many? How formed? Location? 


. Describe the femoral artery test for hypogastric peritonitis. Discuss this test. 


Describe the detection of expansile pulsation in an aneurysm of the abdominal aorta. 
What is dermatographism? What is meant by metamerism? 

What is meant by the “red cross’ vasomotor sign? 

Define hematemesis, coffee-ground vomiting, melena, occult blood. 

From what other points besides the stomach may vomited blood arise? 

Discuss hematemesis with peplic ulcer; with cirrhosis of the liver. 

From what other gastric diseases beside ulcer may hematemesis arise? 

Discuss hematemesis with gastric cancer; with leucemias. 

How many hematemesis and hemoptysis be distinguished? 


‘ 


. What is the probable source of melena? 


What are the probable sources of bright red blood passed by rectum? 
What is the significance of occult blood? What are the tests for occult blood? 


. When blood is passed per anum what is the significance of blood mixed with pus, 


blood mixed with the motions; blood streaking the motions? 

What is the character of the blood by rectum and of associated signs and symptoms 
with intussusception; mucous colitis; typhoid fever; tuberculous ulcer; mesenteric 
thrombosis; purpura hemorrhagica; hemophilia; rectal polyp; cancer of the sigmoid? 
What is the typical anal discharge with cancer of the rectum or rectosigmoid? How 
is a positive diagnosis to be established? 

Name some medical conditions which most commonly simulate surgical conditions 
of the abdomen. 

Differentiate chronic passive congestion of liver from cholecystitis. 

Differentiate Henoch’s purpura from acute appendicitis. 

Differentiate angioneurotic edema involving intestine from mechanical obstruction 
of the bowel. 

Explain the basis of abdominal pains or vomiting with tabes dorsalis, plumbism, 
brain tumor, angina abdominalis. 

What methods may the surgeon adopt to protect his patients from needless opera- 
tions when non-surgical conditions produce symptoms simulating surgical diseases 
of the abdomen? 

What are the branches of the abdominal aorta? 


. What arterial trunks supply the abdominal portion of the gastrointestinal tract? 


Can humans tolerate the ligation of the following; superior mesenteric artery? 
the hepatic artery? the splenic artery? 
Name the arteries supplying blood to the abdominal walls. 
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. Describe the blood supply of the appendix. 

. Describe in detail the control of bleeding during an appendectomy. 

. What is the origin of the appendicular artery? 

. Does the appendix receive arterial blood from any source beside the appendicular 


artery? 


. What is the effect of ligation of the ileocolic artery? 

. Describe the normal blood supply of the gall bladder. 

. Describe abnormal arrangements of blood vessels to gall bladder. 

. Describe control of bleeding during cholecystectomy; during a choledochotomy ? 
. Describe control of free bleeding from the liver. What are bolstered sutures? 


> 
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